© BUNDESREPUBLIK 
DEUTSCHLAND 




DEUTSCHES 
PATENT- UND 
MARKENAMT 




© Offenlegungsschrift 
® DE 19816 624 A 1 



(?) Aktenzeichen: 
@ Anmeldetag: 
@ Offenlegungstag: 



198 16 624.9 
.15. 4.98 
21. 10.99 



® Int. CI. 6 : 

C 07 D 209/34 

C 07 D 401/12 
C 07 D 403/12 
C 07 D 413/12 • 
C 07 D 21 1/58 
C 07 D 295/04 
C 07 D 209/30 
A 61 K 31/40 



CM 
CO 

CO 
r- 

00 



LU 

Q 



© Anmelder: 

Boehringer Ingelheim Pharma KG, 55218 
Ingelheim, DE 



© Erfinder: 

Hecke!, Armin, DipL-Chem. Dr., 88400 Biberach, DE; 
Walter, Rainer, Dipl.-Chem. Dr., 88400 Biberach, DE; 
Grell, Wolfgang, Dipl.-Chem. Dr., 88400 Biberach, 
DE; Meel, Jakobus van, Dr., 88441 Mittelbiberach, 
DE; Redemann, Norbert, Dipl.-Biol. Dr., 88400 
Biberach, DE 



Die foigenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen 

(S) Neue substituierte Indotinone, ihre Herstellung und ihre Verwendung als Arzneimittel 

@ Die vorliegencie Erfinciung betrifft substituierte Indoti- 
none der aligemeinen Formel 
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in der 

R! bis R 5 und X wie im Anspruch 1 definiert sind, deren 
Isomere und deren Sabe, insbesondere deren physiolo- 
gisch vertragliche Salze, welche wertvolle pharmakologi- 
sche Eigenschaften aufweisen, insbesondere eine inhi- 
bierende Wirkung auf verschiedene Kinasen und Cyclin/ 
CDK Komplcxc sowic auf die Proliferation vcrschicdcncr 
Tumorzellen, diese Verbindungen enthaltende Arzneimit- 
tel, deren Verwendung und Verfahren zu ihrer Herstel- 
lung. 
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licschrcihuni! 

Die vorlieiiende lirhmiun^ beiriffi neue suhsiimicrlc [ndolinone der aili!emcinen Pormel 




ilcrcn Isomere. deren Sal/.e, insbesondere dercn physiokniisch verlradichc Sal/.e. vvelche werlvolle Hi^cnschuficn an I- 
wciscn. 

20 Die ohiiien Verbindun^en der alliiemeincn 1'omiei I. in der R| ein WasserslolVaiom odor cinen Prodrug resi darsiclli. 
vveisen werlvolle pharniakoloL!ische Hkenschafien auf, insbesondere cine inhihicrende Wirkunij auf vcrschiedene Kina- 
scn. vor ullem auf Komple\e\on CDK's iCDKl, C])K2. CDK.v CDK4. CDKO. CDK7. CDK8 und CDK9) mil ihren 
spe/ilisehen Cyclinen ( A. HI. B2.C. 1)1. 1)2, D.v K. K< il. 02. II. \ und K) und auf virales Cyclin tsiche T.. Mengiao in J. 
Virology 71 (3). 19S4 1991 ( 1997)), urul die iihrisjen Verbindungcn der obiiren alliiemcinen I'ormcl 1, in dor Rj kein 

is WasserslolVaiom und keinen Pnxlru^resl darslelll. sicllcn vverivolle /vvischenprodukic /.ur nersiellunc. der vorsiehend 
erwahnien Verbinduniien dar. 

Cic^cnslandder vorlieiienden Hrlinduni! sind somii die obigen Verbindun^en der alliienicinen I'ormel F, wobei die Ver- 
hindunyen. in denen Rj ein WasserslolVaiom odereinen Prodruiiresi itursiclli. vverivolle pharmakolo^iisehe iiiiiensehal'ien 
aul weisen. die die pharmakoloinsch wirksaiuen Verhindunycn enihaliende Ar/ncimilicl. deren Vervvendun^ und Verfah- 
>o ren /u ihrer 1 ferstellune. 

Fnderobmen all^cmcincn I-ormcl 1 bedeulen 
X ein Sauersioff- oder Schvvefelalom. 

Rj ein WasserslolVaiom. eine Ci -Aikow-carbonyl- oder (': 4-Alkanoy Isjruppe. 

R : eine Carbow-. C ( 4-Alkow-earbonyl- oder Aininoearbony Itiruppc. in der der Aminoieil dureh eine oder /.wei C\ r 
>5 Alkvliirtippen subsiiluien sein kann unv I die Suhsiiiuenien ^ileieh oder versehieden sein konnen. 

R< eine Phenyl- oder Naphihy kruppe. die dureh Fluor-. Chlor- oder Bromaiomc, dureh C t ;-Alkyl-. C t rAlkoxy-. 

Cyano-. TrilUiormethyl-. Nilro-. .Amino-. C| r Alky lamino-. Di-(('| 5-alkyl )-amino-, .i-Aikanoyl-amino-. N-(C| 

Alkv I )-( 4-alkano\ lamino-. N-(C| ; -Alkv I )-C- 4-alkanovlamino-. C| >-Alkvlsulfonv lamino-. Amino-('| ?-alkvl-« 

('. ;-Alkylamino-('| ;-alky k Di-i( \ ; -Alky I )-amino-( ;-alkyk N-(C : r Alkanoy h-amino-( '| ; -alkyl- oder N-((' : 4- 
40 AIkanoyl)-C| .-alkylamino-Cj ; -a!ky tiiruppcn subsiiluien und die Suhsiiiuenien elcich oder versehieden sein konnen. 

R 4 ein WasserslolVaiom oder eine C| ;-Alkylyruppe und 

Rs ein WasserslolVaiom. 

eine ^eiiebenen falls dureh eine Phenyl-. Carbow- oder C| ;-Alko\y-carbony leruppc subsimiierle C| wMkyleruppe. 
eine ^CLicbenen falls dureh eine ('; ; -Alkylgruppe suhsiimicrlc C, y-Cycloalkyliiruppe. 

45 eine i!Cs2cbcnen falls dureh eine (1 ^-Alkvliiruppe suhsiimicrlc [ndanvl^ruppe, 

eine 5-viliedrie.e llcieroarylL!rup[v. die eine ge^ebencnlalls dureh eine ('( .-Alkylyruppe suhsiimicrlc Iminojjruppe. ein 
SaucrslolT- oder Sehwcfcluiom oder eine ^Ciicbenenfalis dureh eine (\ ;-Aiky kruppe subsiiiuierie Fniinogruppe und ein 
Sauersioff-. Schwofcl- oder Sliekslolfalom oder /.wei SiieksUMIalome enlhall oder eine ()-u!iedrii!c ITereroaryliiruppe, 
die 1 bis 3 Slieksioff.iloinc enlhall, wobei iiber /wei bcnaehbarle Kohlcnsiolfalomc oder Liber ein Kohlensioffalom und 

so eine r>cnachbarlc [niinoijruppe der vorsiehend erw ahnicn 5- und O-uliedriiien ITeicroaryliiruppen /.usiil/lieh eine 1.3-Bu- 
ladieny lenbriiekc an^efiiul sein kann und das Kohlensiol'l^eriisi der vorsiehend erwahnicn mono- und bieyelisehen 
Kin tic dureh l'luor-. Chlor-. Broni- oiler Jodaiome. dureh ('[ ^-Alkyl- oder Cyunogruppcn mono- oder disubsiiiuicn und 
die Suhsiiiuenien Ldeich oder versehieden sein konnen, 

eine iihor ein Kohiensloffalom vcrkniipflc Pyrrolidinyl- oder Piperidinyluruppe. die jeweils am SlieksiolVuiom dureh 
\S eineCj i-Alkylirnippc subsiimieri sein kann. — 

eine ^eiiebenenlalls dureh i 'luor-. Chlor-. Ikom- oder Jodaiome. dureh C| s-Alkyl- oder Cyanogruppen mono- oder dis- 
ubsiiiuicn Phcnyliiruppe. wobei die Suhsiiiuenien dcich oder versehieden sein konnen. 

eine Phenyl-. P\ lidyl-. Pvrimidyl- vxler Thicnvliiruppe. die jeweils dureh eine (\ 7-Cyeloalky 1-, ('i rAlkoxy-. Phenv 1- 
Ct ;-alko.\y-. Carbo\y-C| ;-alk\l-, Cj ;-A!ko\v -eanony l-Ci 4-alkyi-. CaiKv\y-. Cj ;-Alko\yearbonyl-. Aininoearbo- 

60 nyl-. C| r Alky laminoearbonyl-. Di-(C. rAlkyh-aniinoearbonyl-, Niiro-, Amino-. Cj Alky lamino-. Dh(\ ;-a!kyh- 
amino-. C; 4 -Alkano\ l-amino-. N-K'i ;-Alkyl)-C : 4 -alkanoy lamino- oder N-<('| ;-Alkyl)-C : 4-alkanoylaminovruppe. 
vlureh eine ('< ; -Alkvlaminocarbonyls:ruppe. in der der Alkylieil /usiil/lieh dureh eine Di-iC| rAlky!)-aminoLiruppe 
subsiiluien isl. oder dureh eine N-(C t ;-Alkyl)-C| ,-alkylsullony laminogruppe. in der der Alkylieil /.usiil/lieh dureh 
eine (\ano-. Carboxy-. C, ; -Alko\yearbony C, : -Alkylamino- oder Di-(C --Alkyb-aminogruppe subsiiluien sein 

r>5 kann. subsiiluien sind. 

eine dureh eine C| rAlkvloruppc subsiiiuierie Phenyl- ovler Thienylmippe, in der der Alkylieil dureh cine Hydroxy-. 
(': ;-Alko\y-. Carbow-. C| ; -Alko\y-earbonyl-. Amino-. C, s-Aikylamino-. Di-(C| >- Alky l)-amino-. C : 4-Alkanoyia- 
mino-. N-(C| ;-A!kyi)-C : 4 -alkanoy lamino-. Pyrrolidino-. Pipeiidino-. Hexanielhy leniniino-. Morpholino-. Pipera/.ino-. 
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4-tC i-Alkyh-pipcra/ino-. 4-i(' : j-Alkanoy l)-pipera/ino-. 4- Benzoyl- pipe ra/i no- oder Iniida/olyltiruppe subsiiiuicrl 
isi. wohei .lie vorsiehcnd ervuihnlen Cycloalky IcniniinorinLie. ('i >-Aikylaniino- oder Di-iC| s-Alkyl i-aniino^ruppen 
/.usal/.lich ..lurch cine Ci w\lkyk (\ 7-Cycloalky I-. Hydroxy-. C, :-Alkoxy-. Carboxy-. C| r Alkoxycarbonyk Ami- 
nocarbony k ( 'i rAlkylaminocarhonyl- oder r Alky I Kmiinocarbony luruppe. durch cine iiu Phcny Ikern gcgebo- 

ncnl'alls durch Fluor-. Chlor-. Brom- oder Jodaiorue. durch C\ ;- Alky I- oder C\ anoiiruppen mono- oder disubsiiiuicrie s 
Phcnx l-C"i *-alkyi- oder Phenykruppc. wobci die Subslilucnlcn Lilcich oder verschicden scin konncn, subsiiiuicrl scin 
konncn oder cine /u dem SlicksiotTuloni benachbane Meihylenviruppe in den vorsiehcnd erw ahnien Cycloalky lenimino- 
rin^le ilurch cine Carbonyl- oder Sullbny Igruppc crsei/l scin kann. und die vorsiehcnd erwahnlen monosusiiluienen Phe- 
nykruppe /.usai/lich ilurch cin I'luor-. Chlor- oder Bromaiom oder ilurch cine iMeihyliiruppe subsiiiuicrl scin konncn. 

Deswcileren konncn die in einer Verhinduni! der ohi^cn alkemeincn 1 -brine I I vorhundene ('arboxy-. Amino- oder id 
fmin«^ruppen ilurch in- vivo abspaibarc Rcsie subsiiiuicrl scin. 

I Inicr cincm von einer hi lino- oder Amino^ruppe in- vivo abspallbarcn Rcsl isl beispielsweise cine ITydroxy^ruppc.. 
cine Acykruppc wic die Bcn/ovl- oder P\ ridinoy li-ruppc oder cine Cj | ( rAlkanoyli!ruppe wic die l ormyl-, Acelyk 
Propionyl-. Buianoyk Penianoyl- oder f lexanoy ki'uppc. cine Ally loxy carbony Igruppe. cine C| jn -Alkoxycarbony I- 
tjruppe wic die Meihoxycarhony k lilhoxycarbonyk Propoxycarhonyk fsopropo.xy carbonyl-. Buioxyearbonyk i.s 
leri.lUiioxycarbonyk Penioxycarbony k Hexyloxycarbony k Ocly loxycarbony k Nony loxycarbony k Decy loxycarbo- 
n y 1 - , Undee\ loxyearbonyk Dixlccyloxycarbonyl- oder TIcxadecy loxycarbony teruppc. cine Phcny l-Cj f.-ulkoxycarho- 
nyl*;ruppc wic die Ben/.y loxycarbony 1-. Phenylelho.xycarbonyl oder Phcny Ipropoxyearbonykruppe. cine C :-Alky!sul- 
Ibnyl-C: 4-alkoxycarbony k C| ; .AIkoxy-(' : 4 -alkoxv-C: j-alkoxycarhonyl- oder R v ( '()-()-( R t j( 'R c )-()-('()-(. iruppc. in 
der :d 
R c cinc('j iS -Alky I-. ('s 7-Cycloalkyk Phenyl- oder Phcnvi-C) ralkyljiruppc. 
R v . cin WassersiolValom. cine ( ; ; -Alkyk C; ;-( 'ycloalky I- oder Phcny It! ruppe und 
R 4 cin WassersiolValom oder cmc C, r Alky l^iruppe oder der R c C()-0-i R,.CR c )-0-Rcsi darsiellen, 
/.u verslehen. wobci die vorsiehcnd erwahnlen Hsierresle ehen falls als in-vivo in cine Carboxy gruppe uherliihrbare 
(iruppe vcrwendei werden konncn. is 

Bcvor/.usjtc Vcrbindun^en der alkemeinen Poi'mel'I sind ilicjcni^cn. in denen 
Ri cin WassersiolValom. cine C| 4-Alkoxycarbonyl oder C; 4 -Alkanoy Igruppc 

R : cine ('arboxy-. C t j-Alkoxycarbonyl oder Ami nocarbony Is: ruppc. in der der Aminoleil durch cine oder 7. we i C| r Al- 
ky kruppen subsiiiuicrl scin kann und die Subslilucnlcn Lilcich oder verschicden scin konncn. 

cine Phenyl- oder Naphihy I iruppe. die durch l ; luor-, Chlor- oder Bromatome. durch i\ -Alkyl-. (', ; -Alkoxy-. in 
(\vano-. I nlluornielhy I-. Nilro-. Amino-. C\ ;- Alkylaminiv. l^i-iC, ;-alkv I )-;imino-. V: _-Alkanoy i-.unino-. N-(('| y 
Alkyl )-( 4-alkanoylamino-. N-(C. r Alky I )-C- 4-alkanoy laniino-. ('i ,-Alkylsullbnylamino-. Aniino-(' l — ul kx 1-, 
('i i-Alkylaniino-Cj :-alkyk Di-K'i ;-Alky 1 )-amino-('i i-alkyk N-((' : 4 -Alkanov l)-amino-('i i-alkyl- oder N-((': 4- • 
Alkanoy ()-('. -alky laniino-( ;-aIky liiruppcn subsiiiuicrl und die Subslilucnlcn deich oder verschicden scin konncn. 
R 4 cin WassersuMfaioin vnler cine C| rAlky kruppe und . *5 

Rs cin WasserslolVahmi. 

cine uc^ebenenfaHs durch cine Phenyl-. ( 'arboxy- oder ('; ;-Alko\\carbonyls:ruppc subsMluierle C\ s-Alky kruppc, 
cine i!Ci:ebencnfalls durch eineC- ;-Alkyluruppc subsiiuiiene (\ 7 -(\cloalky leruppc. 

cine ^e^ebencnlalls durch eine('i ;-Alkvl^ruppe subsiiiuienc fndanyl-. Pyiiiiyl-. Pyrimidyl-. Oxa/^lyl-. Thia/olyl- oder 
Imida/olvhjruppe. an die jcu cils /.usai/lich u he r /wci benachbane KohlcnsiolValonic cin Phcny Iring ankondensicri scin 4u 
kann. 

cine iiber cin KohlcnsiolVaioni vcrkniiplie Pyrrolidinyl- oiicr Pipcridiny kruppc. die jew ci Is am Siicksiollaiom durch 
cine C| j-Alkyliiruppc subsiiiuicrl scin kann. 

cine Pheny l-. Pvrulyk Pyrimidyl- oiler rhienylgruppc. die jeweils durch cin I'luor-. Chlor-, Brom- oder JculaioiiL durch 
cine C| >-Alkx (\ /-Cycloaiky I-. C, rAlkoxy-, Phcny l-C| ;-alko.xy-, Carbo\y-C| ^-alkyl-. C\ ;-A I koxy -carbonyl- 45 
('1 ralkyl-. Carboxy-. C ( r Alkoxycarbony Aminocarbony 1-. Cj -Aikylaniinocarbony I-. Di-iC) .-Alkyh-aminocar- 
honyi-. Nilro-. Amino-. C| ;-AIky lamino-. Di-iCi :-alky b-aniino-. (': r Alkanoy 1-nmino-. N-(C) ;-Alkyh-C| r alka- 
noytamino- oder N-(C, ;-AIkyi)-C : 4 -alkanoy laminouruppc. durch cine ('i —Alkx laminocarbonyliiruppe, in der der Al- 
ky hcil /.usal/.lich durch cine Di-(C| r Alkyl i-aminoiiruppc subsiiiuicrl isi. oder durch cine N-(C| rAlkyl)-C| t-alkylsul- 
fony laminoyruppc. in der der Alky hcil /.usal/.lich durch cine Cyano-. Carboxy-. C :-Alkox\ carbonyl-. (', r AlkyIa- so 
minocHicr IMC ;-Alkyl)-aniinoi;riippe subsiiiuicrl scin kann. subsiiiuicrl scin konncn. 

cine durch cine C, r Alky lirrup|x subsiiiuienc Pheny l- oder l hienykruppc. in der der Aikyhcii durch cine Hydroxy-. 
Ci ;-Alkoxy-. Carboxy-. C| ;-Alkwxy-carbonyl-. Amino-. C| --Alky lamino-. l)i-(C| >-Alkyl)-amino-. Cj 4-Alkanoyla- 
mino-. N-<Cj ;-Alkyl)-C; 4-alkanoylamino-. Pyrrolidino-, Pipcridino-. TJc.xamcihy lenimino-, Morpholino-. Pipcra/ino-. 
d-iC 1 ;-Alky I )- pipcra/ino-. 4-(C : i-Alkanoy l)-piper;i/.ino-. 4-Ben/.oy]-piper;i/ino- oder l«iida/.o|y Igruppc subsiiiuicrl ss 
isl. wobci die vorsiehcnd erwahnlen Cycloalky leniniinorimic. C ( .-Alky lamino- oder Di-(C| s-Alkyl)-aminouruppen 
/.usal/.lich durch cine C| s-Alkyl-. {\ 7-Cycloalkyl-. Phcny l-C> ralkyl-. Phenyl-. Hydroxy-. C\ rAlkoxy-. Carboxy-. 
Cj ;-Alko\y-carhony k Aminocurbonvl-. Ci r Alkylaminocarbony I- oder Di-(Cj rAlky I)- aminocarbony I i»ruppe sub- 
siiiuicrl scin konncn oder cine /u dem Slicksioffaiom benachbane Meihylcnviriippe in den vorsiehcnd erwahnlen Cyclo- 
alky Icniminoriniic durch cine Carbi^ny i- oder Suifony kruppc crsci/.i scin kann. und die vorsiehcnd erwahnlen monosu- r>o 
Nliiuicncn i > hcnyl»rup|X' /.usal/.lich (lurch cin I'luor-. Chlor- oder Bromaiotn oder durch cine Mclhy luruppe subsiiiuicrl 
scin konncn. hedeuien 
und ileren Sal/e. 

Bcsondcrs bevor/.ugie Verbindungen der obiiien alkemcinen l 'ormel I sind dicjenigen. in dencn 
X ein SaucrsiolTaloni. 65 
Rj ein WasscrsiolValom oder cine C, 4 -Alkoxycarbonykruppe. 

R : cine Carboxy-. C j-Alkwxycurbonyl- oder Aminocarbonyluruppe, in der der Aminoleil durch cine oder /.wci C| r 
Alkykruppen subsiiiuicrl scin kann und die Subslilucnlcn gleich oder verschicden scin konncn. 
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R; cine LV^cbenenlalls ilurch ein Fluor-. Chlor- oiler Bromaiom. dureh cine Meiln I-. Cyano- oder Aminomciln luruppc 
suhsliluierle Phenyliiruppe. 

Rj ein WussersiolValom odor cine Meihy kruppe und . 
Rs ein WussersiolValom. 

5 cine ^ciiebencnfalls dureh (arbow- oiler C| ;-Alko\\ carbon yliiruppc subsiiiuicric i\ rAlkykruppe. 
eine ^ciicbcncnfaNs ilureh cine Meihy kruppe Mihsiiluicric i\ '-Cycloalkyliiruppe. 

cine Licsicbcncnl'ulls dureh cine Meihy leruppe suhsliluierle fndanyk Pyridyk Oxa/olyl-. lTiia/olyl- oder Imida/.olyl- 
yruppe. an die jewcils /.usal/lich iibcr /.wei benachbarie KohlensiolValome cin Phony trin^ ankondensicri sein kann. 
cine Ben/yl-. Meihvl-bromphcn\ i- oder l-Mcihyl-4-piperidiny lirruppe. 

to cine Phenyl gruppc. die tiCiiehenenlalls dureh cin l'luor-. Chlor-, Bront- oder Jodulom. dureh cine Meihansullonylami- 
nouruppe. die am Siieksioifalom dureh cine Meihyl-, Cyunomeihyl-, Hihoxycarbony I- oder 2-Dimelhylaniinoelhy I- 
Liruppe subsiiiuierl isi. dureh cine C, 4 -Alky 1-. ( 'yelohcxyk Meihoxy-. Hihoxy-, Ben/yloxy-. Carboxymeihyk liihox- 
ycarhonylnieihyk (\irboxy-. Mcihoxvcarhonyk Aminocurbonyk C\ ;-Alkylaminocarbonyk ;-Alky I )-uniiuo- 

curbonyk Niiro-. Amino-. Melh\ laniino-. Dimelhy lumino-. Aeeiy lumino-. N-Meihy l-ucciylamino- oder N-( 2-Dieihyla- 

15 ininoelhv i )-aminoearbony Igruppe subsiiiuierl i si , 

eine \ lurch cine Meihyl- oder liihy liiruppe suhsliluierle Phenylgruppe. in der dcr Alkylleil dureh cine Carboxy-. liihox- 
ycarbony!-, Amino-. Ci ; -Alkylamino-, Di-(('| r Alkyi )-amino-. Aeely iamino-, Pyrrolidino-. 2-0xo-pyrrolidino-. Pipe- 
ridino-. 2-0xo-piperidino-. TTcxumcihylcnimino-. Morpholino-. Pipera/.ino-. 4-('j <- A Ikyl- pipera/.ino-. 4-Acciyl-pipera- 
/.ino-. 4- Ben /oy I -pipera/.ino- ^xler fniida/olykrupfX' subsiiiuierl isl, wobei der vorslehend erwahnle Piperidinorinii /.u- 

:o sal/lied dureh cine C\ ; -Alkyk (yelohcxyk Hydroxy-. --Alkoxy- oder(' t ;-Alkoxyearbonyli»ruppe oder dureh cine 
iieiiebencn falls ini Phenylkcrn dureh cin lluor-, ( 'hlor-, Brom- oder Jodulom, dureh cine Meihyl- oderCyano^ruppe suh- 
sliluierle Bcn/.yl- oder Phony Igruppo subsiiiuierl scin kann. bcdeuien 
und ileren Sal/e. 

( Ian/ besonders bcvor/.uyic Verbindun^en dcr obiiien ailgemeinen Forme I F sind diejenitsen. in denen 
_\s X cin SauersiolValom. 
Ri cin WussersiolValom. 

R : cine Aminovarbonylgruppe. in der der Aminoleil vlurch cine oder /wei Meihy l^ruppen subsiiiuierl sein kann und die 
Subsiiitienien iilcieh oder verschicden sein konnen. 

R; cine evirebencn fulls dureh cine Melhykruppe substiluierie Phenyliiruppe, 
u) R 4 cin WussersiolValom und 

R> cine eine i lurch cine Meihy hjruppe Mibsiiiuiorie Phenyl yruppe. wobei die Mcihy Igruppe dureh eine Amino-. (', .-AI- 

kylamino-. I)i-(('| rAlky h-umino-. Pyrrolidino-, Piperidino-. Hexumeihy lenimino-. Morpholino-, Pipera/.ino- oder 4- 
i-Alkyl )-pipera/ino-^ruppe subsiiiuierl isl. wobei die vorslehend eruahnlen ('yelo-aikyleniniinorin^e /.usui/.lieh 

dureh cine (\ r A!kyk (\ :-(vcloalkvk Ben/yl-. Phenyl-. Hydroxy-. (', r Alkoxy-, Carboxy- oderC, r Alko\y-ear- 
vS bonyliiruppe subsiiiuierl scin konnen. 

insbesondere diejenieen Verbindunecn. in denen 

X ein SauersiolValom. 

R } cin WussersiolValom. 

R; cine Aminocarbonvl«iruppe. 
40 R ; cine Phcnv liiruppe. 

Rj ein WussersiolValom and 

R5 cine Phenylsmippe, die in 4-SiellunLi dureh ein Bromaiom. ilurch erne Aminomelhyl-. Dimelhylaminomcihy I-. Die- 
ihylaminomcthyk Pyrrolidinomeihy I-. Piperidinomelhyl-. I lexameihy leniminonieihyl-, 4-Pheny!-piperidino- oder 4- 
Bcn/y l-piperidinoiiruppe subsiiiuierl isi, bcdeuien, 
45 und deren Sal/.c. 

Als besonders bcvor/ueie Verbinduns:en scien bcispiclswcisc foliiende crwahni: 

(a) l-(4-Aniinoineihyl-pheny!u!iiino»-l-pheny!-nielhylen |-5-amido-2-indolinon, 

ib) y/r\ i-Pheny laniino)- 1 -phenyl- meihy len)-5-annilo-2-indolinon. 

ic) l-(4-Brom-phenylamino)-l-phenyl-melhylen |->amido-2-indolinon. 

id) v/-| l-(4-l")imclhylaniino-meihy I )-pheny laniino)- l-phenyl-meihy len)-^-amido-2-indolinon. 
ic) 3-X-l l-(4-Pyrrolidinomeihyl-pheny lumino )-l-phcny l-mcihylcn)->amiilo-2-indolinon. 
( \) .i-X-1 l-(4-Piperidinomeihy l-phen\ lumino)- l-pheny I -meihy len|-5-amidiv2-indolinon. 

i l!) 3-/- 1 l-i4-He\amelhy!eni mi n^mel by l-pheny laniino)- 1 -phcnv )-meihylcn|-.5-aiiudo-2-indolinon-trinuoraeeiai. 
(h) .V/-| 1 -(4-(4-Bcn/.y l-pipcridino)-nicihy I )-pheny lumino)- l-phcnyl-nieihylen|-.VaHtklo-2-in(lo|iniMi 

und deren Sal/.e. 

liriindungsiiema^ erhall man die neucn Verbinduniien beispiclsweise naeh lolgenden im Prin/ip liierulurbekannlen 
Verlahrcn: 

61) 

a. Uiusci/.un^: eincr Verbimlunii dcr all^emeincn Porniel 



5«) 



55 
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id 



in der\\ R : und R< wic cin^un^s crwuhnl liclinicrl sind, R,, cin Was so rs I oil a lorn, cine Sc hut /.gruppe fur das Slickstoffa- 
Inni dcr Kaclaincruppe oder cine Binduni! nn cine I'eslphase und / ( cin ITaioi!enaimu.eine Hydroxy-, Alkoxy- oder Aral- 15 
koxygruppe, /. B. cin Chlor- oder Bromatoni, cine Meihoxy-. lithoxy- oder Ben/yloxy^ruppe. bedeuien. 
mil cineni Aniin dcr alkemeincn l'ormel 




20 



R 4 



in dcr _\s 
R4 unil R5 wic ciniianiis crwuhnl dclinicrl sind. 

und erlorderlichenfalls ansehlietiende AbspallunLi cincr vcrwcndcicn Schul/iiruppe fur das Slieksiolfaioni dor I.aclani- 
iMuppc odcr von cincr 1 -est phase. 

Als Schui/.iiruppc fiirdas Slieksiolfaioni dcr Laclamjmippc komnit beispiclsweisc cine Acety l-. Benzoyl-, Hihoxycar- 
honyl-. ien.lUiiylowcarhony I- oder Ben/yloxycarbonyl^ruppe und als Fcsiphasc cin Rink-TTar/ wic cin p-IJen/yloxy- ; o 
hen/y laikoholhar/. wobei die Binduns^ /.vvcckiniiBiiicru-eisc iiher cin /wischenLdied wic cin 2.5-Dimeiho\v-4-h\dro\v- 
hen/vlderival erfokl. in Bcirachl. 

Die IJinsei/.unii wird /Aveckmatiigenvcisc in cinciu T.osun^smitlcl wic Dimethylforniamid, Toluol, Acclonilril, Telra- 
hydrofurun. Dimeihylsulfoxid. VIcihy lenchlorid oder dcren tiemischen iiCiiebenenfulis in Geucnwari cincr incrlcn Base 
wic Tricthylaniin. Ndilhyldiisopropy lamin oder Nairiumhydroiicncarbonai hci Tempera! uren /wisehen 20 und 1 75"C* ?> 
ilurch^cliihrt. wohci cine vcrwendcic Sclun/gruppc intone Umuniidicriint! clcich/.eiUi: abgcspalien werden kann. 

Bedciilc! /| in cincr Verbindunu dcr alkemcinen I ormcl If cin Ualoticnaiom. dann wird die Umset/.tinii \or/UL!swcise 
in (peeenwari cincr incrlcn Base hci Teniperaiuren /.wisehen 2d und I20"(\ durehceliihrt. 

BcdetMci /j in cincr Verhindung dcr alkemeinen Forniel IF cine Hydroxy-, Alkoxy- oder Aralkoxygruppe. dann wird 
die Uniscl/unu vor/iiirsweise hci Teniperaiuren /wisehen 20 und 2O0"C, durchacluhri. 40 

Die i! ec.c be nen falls erlorderliehc anschiicl.Vnde Ahspahum: cincr vcrwcndcicn Schui/imtppe wird /.wcckmaBiiicr- 
wcise cniwedcr hydrolylisch in cineni watfrigen oder alkoholisehen Losumtsniilicl. /.. B. in MelhanolAVasser. liihanol/ 
Wasscr. IsopropanolAVasscr. TctrahydroluranAVasser. DioxanAVasser. Dinielhyllormainid/Wasser. Methanol oder liiha- 
nol in ( icLienwart cincr Alkalibase wic I.ithiumhydroxid. Nairiumhvdroxid oder Kalinmhydroxid hci Teniperaiuren /wi- 
sehen 0 und ]()<)'('. vor/.ugsweise bei Teniperaiuren /.wisehen 10 und 50"(\ AS 
oder vorieilhal'ierweise dureh Unianiidierunii mil cincr primaren oder sekundarcn oriianisehen Base wic Meihylamin. 
Bitty lanrin. Dimeihy latnin oder Pipcridin in cineni kosun^smiitcl wic Methanol, liihanol. Dinielhylfornianiid und dcren 
Cieniisehen oder in cincm Uberschutf des einiiesct/ien Aniins hci Teniperaiuren /wisehen 0 und 100"(', vor/.u^sweise bei 
Teniperaiuren /.wisehen 10 und iS0"(\ durchgcfuhri. 

Die Ahspallung von cincr vcrwcndcicn ! -est phase crfolgl vor/iigsweise miltcls TrilUioressiiisaurc und Wasscr in (le- 50 
iienwarl von cincm Dialky Lsuliid wic Dimeihy lsuliid hci Teniperaiuren /.wisehen 0 und }5 '('. vor/.ugsweise bei Rauni- 
lempcraiur. 

b. /ur Herslellunii cincr Vcrbindtinj: der all^entcinen l'ormel I. die cine Aminonielhyteruppe enihail und X cin Saucr- 
sloUaloni darslelll: 

Reduklion cincr VerhinduiiL? dcr all^cmcincn l 'ormel — _ vs 
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to 




IS in der 

Ri bis R_, vvic eincan^s erwahnl delinieri sind und R- mil dcr MaGgahc < lie fur Rs eingangs erwahnien Bedeuiuinien auf- 

ueisu daK Rs cine (yanoiiruppe enlhall. 

Die Reduction wird vor/uusweisc miticls kalalyiischer TTyilricrun^ mil Wasscrsioff in Geiienwart eines Kalalysalors 

wic Palladium/Kohle oderPlalin in einem l.osumismiliel wic McihanoL Hlhanol. lissigsaureeihylesicn Dimclhy Iforma- 
:d mill. Dimclhy Iformamid/Acelon oder liiscssi lz acgcbcncn falls unlcr /usai/. drier Saure wic Nal/saure hei Temperalurcn 

/.wise hen 0 und 50"(\ vor/.uiisweise jedoch hei Raumiemperaiur. und hei einem Wassc rsi of fd ruck von 1 his 7 bur. vor- 

/uesweise jedoch von ,> his 5 bar. 

lirhali man crfimlun^s^cmiiti cine Verbindung der ailgemeinen l'ormel I. die cine Alkoxycarhonykruppe enlhall. so 

kann diese millels Hydrolysc in eine enispreehende Carboxy verbindung uber^efiihri werden. oder 
:s cine Verbinduni! der all&icnicincn l'ormel L die cine Amino- oder Alky luminoiiruppe enlhall. so kann diese millels Alky- 

lieruru! odcr rcdiikiiver Alkylierumi in cine cnisprecheride Alkylamino- oder Di alky lam inoverbindumi ubergefiihri wcr- 

den. odcr 

cine Verhindum: dcr alkiemeinen l'ormel I. die cine Amino- odcr Alky laminoiiruppe enlhall, so kann diese millels Acy- 
licrun^ in cine enispreehende Acy Iverhinduni! iibcrgcfiihrl werden. cxlcr cine Vcrbindunj; dcr alkcmeinen l'ormel I. die 
to cine Carhoxyimippe enihah. so kann diese millels Vercslcrun^ oder Amidierunc in cine enispreehende Hsler- oder Ami- 
noearhony Ivcrhindung ubergellihtl werden. 

Die anschlielkndc Hydrolysc erfolgi vor/u^sweisc in einem wal>rit:en I.osuni!smiltel, /.. B. in Wasscr, Isopropanol/ 
Wasscr. Te! rah vdro In ran/Wasser oiler DioxanTWasser, in ( ic^enu ari eincr Satire wic Triiluorcssi»saure, Sal/siiurc oder 
Schuefelsaurc odcr in (iegenwari cincr Alkalihasc wic lalhiumhydroxid, Nairiumhydroxid odcr Kaliumhydroxid bci 
vS Temperalurcn /.wischen U und 100"(*. vor/ugsweise hei Temperalurcn /.xvisehen 10 und f>0"(\ 

Die anschlietiende rcdnkiivc Alkvlierun^ wird vor/.uc.swcisc in einem geeiyncien I.osun^sniiucl wic McihanoL. Me- 
thanol /Wasscr, Mcihanol/Wasscr/Anmioniuk. 1 iihanol. lilher. Ictrahydrofuran, Dioxan oder Dimelhylformamid i;eccbe- 
ncnfalls unlet" /usai/. einer Saure vvic Sal/saure in Cleticnwarl von kalalyiisch an iiereci em Wassersl off. /. B. von Wasscr- 
sioff in (Jciienwari von Rancy-Niekel. Plalin ixlcr Palladium/Kohle, oder in ( ie^enwari eines Mciallhydrids w ic Nairi- 
4i) mnhorhydrid. laThiumborhydrid odcr Lilhiumaluminiumhydrid hei Temperalurcn /.wischen 0 und 100"( \ vor/uiisucise 
hei Temperalurcn /.wischen 20 und S()"C. dureh^cfiihri. 

Die anschlieluMidc Alkxlicruni! wird mil einem Alky lierungsmillel vvic einem Alkylhalojienid oder Dialkylsullai vvic 
Meihvljodid, Dimclhy Isullal odcr Propy Ibromid vor/Uiisweise in einem l.osumisniinel v\ ic McihanoL I'lhanoL Mclhy- 
lenehlorivl. Tcirahydrofuran. Toluol. Dioxan. Dimeihylsulfoxid odcr Dimelhylformamid siegebenen falls in Cieiienvvari 
45 einer anorcanischen oder cincr leriiarcn organischen Base wic Tricihy laniin. N-l-lhyl-diisopropy laniin odcr Dimclhy la- 
minopvridin. vor/.ucsweise hei rcmperaiuren /.wischen 20 M C und der Sicdcicniperalur des verwendeien LosunusmilleL 
durchiielLihrl. 

Die anschlictiende Acvlierunu wird vor/Uiiswcise in einem Losun^smiiicl wic Mcihy lenehlorid, Dieihylciher. Tcira- 
hydrofuran. Toluol. Dioxan. Accionilril. Dimeihylsulfoxid oder Dimelhylformamid ije^cnenenfalls in CJcj;cnwari einer 

Si) anorvianischen oder cincr leriiarcn onjanischen Base, vor/.ugsweisc hei 'Temperalurcn / wischen 2')"C und dcr Siedeiem- 
pcraiur des verwendeien T.osuniismilicl. durehgcfiihri. Hierbci wird die Acyiierung mil cincr enisprechcnilcn Saure vor- 
/ucsweisc in ( Jeycnwari eines wussercm/iehenden Minds. /.. li. in ( ieuenwari von Oilorameisensautcisobuiylesier. Or- 
ihokohlensaureleiracihy Icslcr. ( )rih<vssicsjureirimelhy leslcr. 2.2-Dimeiho\ypropan. Teiraniclhoxysilan, Thiony Ichlo- 
rid. Trimeihylehlorsilan. Phosphorlriehtorid. Phosphorpenloxid. N.N'-Dieyclohexx learhodiimid. N.N'-Dieyelohexy lear- 

ss h«iiliimid/N-IT\ilro\ysuecinimid. N.N'-Dieyelohexy lcarK>diiniio71-Uyiiroxy-bcn/lria/ol-r-i 2-( I f T-Bcn/oiria/ol-l-y I )- 
L1.3.3-ieiraniclhyluroniuni-ielralluorhoral. 2-i lIT-lkw.oiria/ol-!-yl)-l .1 .3.3-iciraincihyluroniuni-lclralluorboral/l-Hy- 
droxy-ben/lria/.ol. N.N'-Carbony Idiimida/ol oder Triphenylphosphin/Tclrachlorkoh I en si off. und iie^cbenenfalls unlcr 
/usai/. eincr Base wic Pyridin. 4-Dimelhx lamino-pyridin, M-Mcihy l-niorpholin oder Tricihy Tamin /.wcckmaBivicrwcise 
hei Temperalurcn /w isehen 0 und 150'X'. vor/UL!svveise bci 'Temperalurcn /u ischen 0 und lOO 'C. und die Acy licruni! mil 

M) einer cnisprcchcnvlen rcakiionsfahi*;cn VerbindunL! w ie dercn Anhy drid, lister, hnida/oiide odcr llalogcnidc iie^cbencn- 
falls in (ic£cn\\ari einer leriiarcn organiscitcn Base wic Tricihy laniin. N-liihy Idiisopropy lamin ixlcr N-Melhvl-morpho- 
lin bci Temperalurcn /wischen 0 und 150"(\ vor/.u^sweise bci Temperalurcn /wischen 50 und 100"(\ dtirchgefuhri. 

Die anschlielx'ndc Veresieruni! oder Amidicrung wird /.weckmal.M^erwcise dureh Umsci/ung eines reakiionslahi^en 
enisprcchcndcnCarbonsauredcri vales mil einem cnisprcchenden Alkohol oiler Amin wic vorsiehcnd heschncben dureh- 

6S uefiihri. 

Bci den vorsiehcnd beschriebenen Unisei/unvien konncn Lic^cbenenfalls vorhandene rcakiivc (iruppen wic Carboxy-. 
Amino-. Alkylamino- odcr [minovrruppen wahrenddcr tJnisci/uns: dureh iiblichc Schui/.iiruppcn ^cschiil/.l ucrden. wel- 
ehc nach dcr Umscl/.uni! wiedcr abgespahen werden. 
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Beispielsweisc komnii als Schui/.resi fur cine Carhoxy luruppc die Trimethylsiivl-. Melhyk liihyl-. ten. Butyl-. Ben- 
zyl- oder Tcirahydropyranylgruppe und 

uls SchiH/rcsi fur cine Amino-. Alkylamino- oder fniinogruppe die Acetyl-. Trill uoracely I-. Benzoyl-. Hthoxvcarbonyk 
lerl.Buloxvcarbonyk Ben/.y loxycarbony k Benzyl-, Mel ho.xy ben/.y 1- odor 2.4-Ditneiho\ybcn/.ylgruppe und fur die 
Aniinoi:ru|»pe /.usai/lich die Phihaly i-sjrup|ic in Bclraehl. s 

Die ececbencnfalls anschlietiende Abspahune eincs verwendelen Schui/restcs crloljil beispielsweisc hydrolyiisch in 
eineni w a Brie en T.osunesniiilei. /.. B. in Wusscr. IsonropanolAVasser, IcMrahydrofuranAVasser oder DioxunAVasser. in 
( logon w an einer Siiure wie TritUiorcssiy satire. Saf/.satire oder Schue lei satire oiler in (icL'enwari einer Alkalibase wie 
I.ilhiunihydroxid, Natnumhydrovid oder Kaliunihydroxid bei Teniperaluren /.vviseben 0 und l<)0"(\ vor/.Uiisweisc bei 
Temporal urcn /.wisehen 10 und in 

Die Abspaltune eincs Ben/.y k Mcihoxybcn/y I- oder Bcn/y loxycarbony Iresies erfolgt jedoeh beispielsweisc hydrogc- 
nolyiiseh. /.. B. mil WassersiolV in (ieiicnvvan eincs Kalahsalors wic Palladiuni/Kohle in eineni Lostingsniiiiel vvie Me- 
lhauol, Hlhanol. Hssiesiiurcctliylcsier. Dinielhylfornianiid. Dimetlry Ifornianiid/Acelon oder liiscssig Licgcbcneu falls tin- 
ier /usal/. einer Satire wic Sal/.saurc oder Hisessie bei Teniperaluren /.wisehen 0 und 5()"(\ vor/.ugswoise jedoeh bei 
Raumleniperalur, und bei eineni Wassersioffdruek von 1 bis 7 bar. vor/tmsweise jedoeh von .> bis 5 bar. i> 

Die AbspaltunLi einer Meihoxy ben/.y Igruppc kann aueh in (legenwarl eines Oxidalionsiuiuels wie (en IV)aninioni- 
uniniiral in eineni T.osunirsniillel wie Melhy Icnchlorid. Aeelonilril oder AcclonitrilAVasscr bei Teniperaluren /.wisehen 0 
und 50"(\ vor/ULisvveise jedoeh bei RauniiLMiiperaiur. erfoiiien. 

Die AbspallunLi eines 2.4-Diuielhoxyhen/.y Iresies erfolgt jedoeh vor/.ugsweise in TrilluoressiLisiiurc in tlegenwari von 
Anisol. _>o 

Die Abspaliunti eines tcri.Buivl- oder ten. Duly loxyearbony Iresies erlbliil vor/.uiiswcisc dureh Behandlung mil einer 
Satire wic Tri 11 uorossie satire oder Sal/.saurc eciiehenenfalls tinier Verwendtine eines Lostinesmiiicls wie Meihvlenchlo- 
rid. Dioxan, l-ssigesier oder liihcr. 

Die Abspaltune eines Phthaiy Iresies erfolgl Yor/ugswcise in (legenvvari von Hydra/in oder eines priniaren Amins wie 
Mcihvlaniin. iilhylamin ixlcr n-Btiiylaniin in eineni Ldsungsniitlel vvie Methanol, Hlhanol. Isopropanol. loiuolAVasser _\s 
otier Dioxan bei Teniperaluren /wisehen 20 und 

Pernor konncn erhaiicne ehirale VcrbindunLien dor allgenieinen Forme! I in ihrc Hnantioniercn und/oder Diaslereome- 
ren uufgei remit werden. 

So lassen sich beispielsweisc die erhalienen Vcrbinduneen der allgcmeinen lonnel F. vvelehe in Raeenialen auftrelen, 
naeh an sich bekanntcn Melhoden tsiehe Allingcr N. I., und liliel 1*. I., in "Topics in Slereoehcmisirv", Vol. h. Wiley In- in 
icrseienee. 1 ( )71 ) in ihrc opiisehen Aniipoden und Vcrhindune.cn der allyemeinen l ; oriucl F mil mindesles 2 asynimeiri- 
sehen Kohlensioffalomen auf (Irund ihrer physikaliseh-ehemisehen Unlerschiedc naeh an sich bekannien Melhoden, 
/.. B. dureh Ciirontaloerapliie und/oder fraklionierte Krisiallisalion, in ihrc Diaslereonieren atiilrcnnen. die. falls sie in ra- 
eeniiseher Form anfailen. ansehlieBend vvie oben ervviihnl in die Knaniiomeren ectrenni werden konncn. 

Die Hnaniiomcrcntrcnmim; crlokl vor/ut;swcise dureh Saulenirennung an ehiralen Phasen oder dureh UnikrisiaHisic- *.s 
ren aus eineni opiiseh akiiven T.osun^siuiiK'l oiler dureh Unisei/.cn mil einer. mil der raeemisehen Verbimlunii Sal/e vxler 
Deri vale wie /.. B. lisicroder Amide bildcniien opiiseh akiiven Subsian/,. insbesondcrc Siiurcn und ihrc aklivicrien Dcri- 
vaie oder Alkohole. nndiVennen des auldiese Wei so erhalienen (leniisches diasicreonicrer Sal/.e oder Deri v ate. /.. B. auf 
(Irund von versehiedenen I osliehkeilen. wobei aus den reinen diaslereonieren Sal/en oder Derivaien die freicn Antipo- 
den dutch liinwirkunL! ^eeigneier Mitlel freieesei/.i werden konncn. Besv)nders iiehrauehliche. opiiseh aklive Siiurcn sind 40 
/.. B. die D- und I.-l vnncn von Weinsattre, Dibcn/.oyivveinsaure, Di-o- Tolvlweinsaure, Apfelsatirc. Mandelsaure. Canip- 
hersulfonsiiure, (rluiaminsaure. N-Aeely klulaiiiinsaure. Asparaeinsaure. N-Aeeivl-asparaeinsaure oder Chinasaure. Als 
v^ptiseh akliver Alkohol konunl beispielsweisc ( + )- oder < )-Mcn-lhol ttnd als opiiseh aklivcr Aeylresi in Amiden bei- 
spielsweisc der ( + )- oder ( )-Menihyloxycarbony lresi in Betraehi. 

Desvveiteren konncn die erhalienen Verbinduniien der 1 ornicl I in ihrc Sal/e. insbesondere ftir die pharnia/.cuiisehe 4> 
Anvvendune in ihrc physiolo^isch vertraeliehen Sal/e mil anor^anisehen oder organise hen Siiurcn. tiberecfuhrl werden. 
Als Siiurcn kk->m;uen hierfiir beispielsweisc Sal/siiure. B roniw assets lo II satire. Sehwefelsaure. I^hosphorsiiure. l'umar- 
siiure, Bernsieinsatuv. Milehsittire. /iironensiiure. Weinsiiure. Maleinsiiurc oder Meihanstillonsatire in Bclraehl. 

Ati^erdeui lassen sich die so erhalienen neuen Verbinduneen der l ormel I, falls diese cine Carboxyijruppe enihahen. 
ccvvunsehienlalls ansehlicBend in ihrc Sal/e mil anonianisehen oder organise hen liasen. insbesondere ftir vlic pharma- 50 
/.eulisehe Anwendtme in ihrc physiolv)giseh verlriiii lichen Sal/e, ubcrliihren. Als Basen kommcn hicrbei beispielsweisc 
Nairitimhydrovid, Kaliumhyilroxid. ( 'yclohexy lamin. liihanolainin. Diethanolantin und Triethanolaniin in Bclraehl. 

Die als Atis^anesprodukte verwendelen Verbindtinecn der alkemeinen I'onneln I bis VIII sind icilweisc litcralurbe- 
kanni oder man erhall diese naeh liieraiurbckannien Verfahren oder werden in den Beispielen besehrieben. 

Wie bereils cinean^s ervviihnl. weisen die neuen Verbindunsien der allgenieinen lornicl-^in der R ; ein Wassersl off a- ss 
loni oder einen ProdrtiLircsi darslelll. werl voile pharntakologisehe I'iycnsehaflcn atif. insbesondere inhibierende W r irkun- 
gen auf vcrsehicilene Kinasen und Cyelin/CDK-Koniplexc. auf die Proliferaiion kultivierler huniancr Tunior-Zellen so- 
wie naeh oraler ( iabe auf das Waehslunt von Tuiuorcn in Maektniausen. die mil htimanen Tunior/elicn inli/iert worden 
waren. 

Beispielsweisc wurden due in Tabellc 1 aufeefuhricn Verbinduneen auf ihrc biologisehen liigensehaflen wie folgl gc- w) 
priifi: 

lesi 1 

Inhibiertini! von Cyelin/CDK-lin/yni. -Akli vital in vitro r,5 

ITigh l'ive ,M [nsekierv/ellen i IVT1-TN-5B l-4». die mil eineni hv>hen Titer an rckontbinanieni liaeulovirus inli/.ierl wa- 
ren. wurden fiir die Produkiion von akiiven htimanen Cyclin/CDK Uoloen/ymen benui/.l. Dureh die Verwendtini! eines 
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Baculovirus-Vekiors. der /wei Promoier enihieil »poiyhcdrin enhancer promoier. PlO-enhancer promoier). wurden (iS T- 
lugged ('yeline (/.. \). (\din !)! oder Cvclin 03 J mil der enisprechendcn f fisr,-iu$!ged ("DK-liniercinheii (/.. B. fur 
CDK4 odor CDK6) in dcrsclbcn /olio exprimierl. Das ukiive ITolocn/ym wurde durch Atlinilals-( Vomalographic an 
(duiaihion-Sephurose isolicri. Rekombi names GS T-kt^ed pRB (ua 379 928) wurde in H. eoii produ/ierl und durch Af- 
liniiuis-Oiromuio^raphic an (.iluiaihion-Scpharose *!ereiniiit. 

Die Subslraie. die 1'iir die Kinase-Assays verwendei wurden. hin^cn son den spe/.ilischen Kinasen ah. TTisionc HI 
i Sigma) vvurde verwendei als Suhsirai liir Cyclin li/('DK2. Cvclin A/CDK2. Cvclin B/CDKI und lur v-( yclin/CDK<>. 
(iST-iaggcil pRB laa M { ) 92S) wurde verwendei als Suhsirai I'tirCvclin DI/CDK4. Cvclin D3/CDK4. Cvclin Dl/CDKo 
und fiir Cyelin D.VCDKft. 

Lysaleder mil rekonibinanlcn Baculovirus-inli/ierien fnseklen-Zeilen oder audi rckombinanie Kinasen (crhalien aus 
den Lvsaien durch Reim^iing) wurden /usammen mil radioakliv markieriem ATI 5 in Cegcnwan eines geeiiinelen Sub- 
si rales mil verse hiedenen Kon/eniralionen des Inhibilors ineiner 1'neen DMSO-I.osung (Dinieihvlsult'oxid) 45 Minu- 
len lanu hei 30"C inkubieri. Die Suhsirai Proicine mil asso/.iierier Radiuakliviiiii w urden mil 5'Viiier TCA i Trichlores- 
sigsaurc) in hvdrophoben PVDF mulii-well Mikroiiier Plaiien (Millipore) oder mil O.S'figer Phosphorsaurc-Losune aul 
Whatman PS1 Fillern atiseefalll. Naeh /ueabe von Seinlillations-llussiykeil wurde die Radioakliviiai in eineni Wallace 
14.S0 Microbeta l ; liissig-Sciniillalions-/uhlcr gemcsscn. Pro Kon/eniration der Subslan/. wurden Doppel-Messuniien 
durchgefiihri; IC^-Wene fur die Hn/ym-Inhibilion wurden herechnei. 

Tesi 2 

fnhibieruni! der Prolileralion von kuliivierien humanen Tumor/cllen 

/el len der Leiomyosarcoma Tumor/cli-T jnie SK-UT-IB (erhalien von der American Type Culture Collodion 
(ATCC)) wurden in Minimum lissomial Medium mil nieht-essenliellen Aminosaurcn (Ciibeo). ei^an/.l mil Nairium-Pv- 
ruvai ( I mMoh. Gluiamin (2 mMol) und \(Y4 loialem Rinderscrum Kiibco) kulli vicrt und in der lo^-Wachslumsphase 
L'eerniel. Anschlielknd wurden die SK-UT-1 B-/ellen in Cvioslar® multi-well Plalien ( Amersham) mil einer Dichie von 
4000 cells per well eingobrachl und Liber Nuchi in einem Inkuhaior inkubieri. Verschiedenc Kon/eniraiionen der Verhin- 
duniien (^elosi in DMSO: Hndkon/emraiion: <l'/> wurden /u den /ellen /.ugesicben. Naeh 48 Slundcn fnkubation 
wurde l4 C-Tliymidin < Amersham) /.u jedeni well /.ugesei/.i. und es wurde weiiere 24 Slunden inkubieri. Die Meniie an 
u C-Thvniidin.die i n CJeaenwari des Inhihiiors in die Tumor/ellcn cinuebaul vvurde und die die Xahl der /ellen in der S- 
Phase repn'iseniierl. wurde in einem Wallace 1450 Microhela l : liWsi» Seinlillalions /abler iiemesscn. FC^-Wcrte fiir die 
fnhihierun^ der Prolileralion (= Inliihierunti von eingehautem i4 C-Thymidin) wurden unler Korrckiur fiir die Ilinier- 
L'rundsirahlunLi herechnei. Alle Messuneen warden /ueilach ausiiel'uhri. 

Tesi 3 

hi vivo lilTekle an Tumor-iraecndcn Nackimauscn 

K)' 1 /ellen |SK-T JT- 1 B. oder non-small eeil I .un^en- Tumor N( 'MI4fiU (erhalien von ATCC)! in einem Volmnen von 
0.1 mi wurden in mannliehe und/oder weihliche Naeklmause (NMRI nu/nu; 25 35 N = 10 20) suhkuian inji/.ieri: al- 
lernaiiv wurden kleinc Sliiekchen von SK-UT-1B- oder NCI-IT4()0- /el Ik lumpen suhkuian implaniierl. Mine his drei Wo- 
chen naeh Injckiion h/.w. Implaniaiion wurde ein Kinasc-Inhibiior litulich fur die Dauer von 2 bis 4 Wochen oral (per 
Schlundsonde) appli/ieri. Die I'umor-CirolSe wurde dreimal pro Woche mil einer diuilalcn Selueblelire iiemessen. Der 1:1- 
leki eines Kinase-ITemmers aul' das Tumor- Wachsiuni wurde als Pro/eniinhibieruni! ini Ver^Ieich /u einer mil Placebo 
hehandellen Koniroll-Gruppe heslinimi. 

Die naeh lb lee ride Tahelle enihall die eelundenen lir^ehnisse des in viiro-Tesis 2: 



Verbindung 
(Beispiel Nr.) 


Hemtnung der SKUT- 
1B- Proliferation 
IC 50 CpM] 


4( 2) 


0 . 17 


4 (14) 


0 . 18 


4 (62) 


0 . 05 


4 (53) 


0 . 01 


4 (54) 


0.03 


4 (60) 


0.03 



Aul Cirund ihrer hiolouischen liiuenschal'ien eiunen sich die neuen Vcrhinduni!en der alkemeinen I'ormel 1. deren 
Nomcre und deren physiolo^isch veriraiiliche Sal/.e /.in Ikhaiuilunii von ltrkrankuniien. die durch e\/.essi\e oder an- 
omale /eflprolilcrulion charaklerisien sind. 

/u solchen lirkrankuniien iiehoren tohne Ansprueh aul' Vollslandi^kein: Virale [nfekiionen I/. B. IHV und Kaposi 
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Sarkoma): Hni/iimiunu und Auioimmiin-lTkrankumicn (/.. B. (oliiis. Arihriiis. Al/.heiiner lirkrankung,Ci!omeruloneph- 
riiis and Wund-IIeilung): bakierielle, I untitle und/oder parasiliirc Infekiionen: Lcukaniien, Lymphoma und solidc Tu- 
morc: Iluui-lirkrunkungen (/. B. Psoriasis*: Knochen-Lrkrankungen: kardiovaskulare lirkrankunuen (/.. B. Rcslcnosc 
und Hypertrophic). L'erner sind sic niil/.lich als Schui/ von prolifcrierenden '/el [en ( /.. B. Haar-. Iniesiinak Blui- und Pro- 
sjeniior-Zcllen) gegen DNA-Schiidiguni! durch Sirahking. UV-Behandlung uml/odcr /.yiosiaiischer Behandlung. s 

Die ncuen Vcrhindungcr. konnen /.ur Kur/- odcr Lunu/eiibehumilung dcr vorsichcnd erwahnicn Krankheiicn audi i»c- 
gebenenfalls in Kombinalion tail andcrcn "Slale-ol-arf Verbindungen wic andcrcn Cyloslalika verwendei werden. 

Die /.ur Hr/ielung einer enlsprechenden Wirkung erlorderliche Dosierung heiragl /.weckmalMgerwcise hci iniraven- 
oserCiabe 0.1 his 30 mg/kg, vor/ugsweisc 0.3 his 10 ing/kg. und bei oraler(iabe 0,1 bis KM) mg/kg. vor/.ugsweise0,3 bis 
30 mg/kg. jeweils 1 bis 4xtaglich. Tlier/.u lassen sieh die erlindungsgemati hergesielltcn Vcrbindungen tier lormel L go- id 
gebenenl'alls in Kombinalion mil anderen Wirksubslan/en. /.usanimen mil einem odcr mehreren inerlen ubliehen Tragcr- 
siotYcn umi/oder Verdiinnungsmiiieln. B. mil (Vlaissiiirke. Milch/.ucker, Rohr/ueker, mikrokrisialliner /el I u lose. Ma- 
guesiumslearal, Polyvinylpyrrolidon. Ziuvncnsaure. Wcinsaure, Wasser, Wasser/lilhanol, WasserA ilycerin, Wasscr/Sor- 
hil. Wasscr/PoKelhylcnglykol, PropylengKkol. C'elv islear\ ialkohol. Carbowmelhyleelluiose odcr feu halli^cn Subsian- 
/.en wic ITarilen odcr dcren geeignelcn (icmischen. in uhlichc galenisehc /uhereilungcn wic Tablciien. Drawees. Kap- is 
scln. Pulver. Suspensionen, /aplehen oderals Losungen fur [njekiionen odcr fnl'usionen einarbeilen. 

Die nachfolgenden Beispiele sollcn die Lrlindung nahererlaulern: 

Beispiel I 

l-Aeeiyl-2-imlolinon-5-carhonsaurenielhylesier 

10.5 g 2Jndolinon-5-carbonsaiiremelhylcsler (TTcrgeslelll analog Ogawa el al. ('hem. Pharm. Bull 36. 2253 2258 
( 1988)) werden in 30 mi Aceianhydrid 4 Siundcn hci I4()"(' gcruhrl. Anschlielknd lal.>i man abkuhlen. gietii aul' iiiswas- 
ser und saugi den Niederschlag ah. Das Produkl vvird nochmals mil Wasser gewaschen. dann in MelhylenehtoriJ an I go- _\s 
nommen, iiber Nalriumsultai geirockncl und cingcengi. 
Ausheuic: 11 g(Ko'v der Theorie). 

R r Wen: 0.03 (Kicselgcl: Meihylenchlorivl/Melhanol = 50 : 1 ) 

Beispiel rf si) 

1 -Aeeiyi-3-eihoxy-3-pheny l-melhv !en-2-indolinon-5-carbonsaurenieihvlesier 

11 g l-Aceiyl-2-indolinon-5-eurhonsaurenieih> -lesier werden in 110 ml Aceianhydrid und 30 nil Onhoben/.oesaure- 
irieihy Icsicr 2 Siundcn bei 100 V geruhri. Anschiiettend wird einroiierl. dcr Riicksiund mil lilher gewaschen und abge- vS 
saugl. 

Ausheule: 1 1.5 g U)7'v der Theorie). 

R,-Wcn: 0. 55 (Kicselgcl. Meihylenehloriil/lVlroleiher/lissisjesler = 4:5: I ) 

1'csiphascn beispiel III 40 

28,0 g Rink-IIar/ (MHTTA-ITar/.. l irma Novobiochcnu lat>i man in 330 ml Dimcihylformamid quellcn. Ansehlieftend 
gibi man 330 ml 30' J Piperidin in Dimeihyirormamid /.u uml sciuiliell 7 Minutcn, urn die T'M( 'X'-Schui/gruppe ab/.u- 
spahen. Dann wird das liar/, mehrmuls mil Dimeihyllomuimid gewvaschen. SehiieBlieh giht man 7.3 g 2-Indolinon-5-cur- 
bonsaurc, 5,0 u ITydto\yben/.olria/.ol, 13.3^ 0-<Ben/.olria/.ol-l-v I hN.N.N'.N'-ietrameihy l-uronium-leiralluorboral und as 
5.7 ml M-l*lhy l-diisv>pr<>py lamin in 300 nil Dimelhyllorniamid /u und schiiueh 1 Slunde. Nun wird die Losung abi!e- 
saugi und das liar/. ICinl nial mn 300 nil Dimeihyirormamid und dreimal mil 300 ml Melhylenehlorid gewasehen. /ami 
Troeknen wird SiieksiolV (lurch ilas liar/, iicblasen. 
Ausheule: 28 beladcnes liar/ 

51) 

1'esiphasenbeispiel IV 

5 ii des iiciuaB Beispiel III heryeslelllen bele^len ITur/.es werden mil 15 nil Aceianhydrid hci 80"C 1 Slunde geriihri. 
Dann uibl man 15 ml Onhoben/.oesaureirieihy Icsicr /.u und schiillell wciicrc 3 Slunde bei 1 10"(\ Danaeh wird das liar/, 
ablaut!! nml mil DinielhyirorniatuuL Methanol und schlicl^lich mil Melhylenehlorid gewtisehcn. ss 
Ausheuic: 7 g leuehies liar/. 

ITersiellung der lindprodukle 

Beispiel 1 r>o 

3-/-| 1 -( I-Mcihyl-pipcridin-4-yl-uminoM^ 

1 1.5 g 1 -Aceiyl-3-eiho\y-3-phenyl-nieihylon^ in US ml Melhylenehlo- 

rid gclosi und mil 10.8 g 4-Amino-N-nieihy Ipiperidin 5 Siundcn bei Raunileniperalur gcriihri. AnsehlielSend gibi man fis 
20 ml melhanolisehen Ammoniak /.u und lal.^l iiber Nachl sichen. Die Losung w ird eingedampll und der Rueksiand mil 
lilher gevvasehen. 

Ausheuic: ll,9g(97 r r der Theorie). 
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R,-Wcri: 0.20 (Kiesciuel: Meihvlcnehlorid/Melhanol = 9 : 1 ) 

Masscnspckirum: in//. = 391 (M + ) 

5 lieispiel 2 

V/-| l-i l-MLMhvl-pi[XTidin*4-y!-jinino)-l-phcnyl-incihylcn |-2-indolinon-5-carbonsaure 

1 1.9 u 3-/- 1 ]-( l-Methyl-piperidin-4-yl-amino)- 1-phcnyl-mcthylen |-2-indolinon-5-carbonsauremelhylesler werden in 
id 300 nil Methanol una 150 ml IN Naironlauue4 Slunden am RLicklluti crhii/.i. Ansehlieliend neutralisien man mil 150 ml 
INSal/siiure iindcniM /.ur Trockene ein. Der RLicksiand win! mehrmals mil Wasser ucwuschen und geirocknel. 
Ausheuie: SO'v derTheoric. 

R r Weri: 0.17 (Kieselucl: Mcih\ leuchlorkl/Mcihanol = 4:1) 
IS Masscnspckirum: in// = 377 (M + ) 

Iki spiel 3 

3-Z-| l-( l-Melhyl-piperidin-4-yl-aniino)-l-pl^ 

20 

2 u 3-/-| l-( 1 -Mcihy l-pipcritlin-4-y l-aiuiiio)- 1 -phcny 1-nicihy Icn l-2-intU>linon-5-carbi"»nsaurc werden mil 5 ml Thio- 
nylchlorid 2 Slunilen am Uiicklluti erhil/i. Anschlicticnd wird einrolierl und der Riicksiainl mil Hiher geuaschen. 0.5 g 
dieses Saurcchloridcs werden ohne vveiiere Reinieune in 5 ml Melhylenchlorid aul'uenommen und mil 0,5 ml Dimeihy- 
lamin in 5 ml Melhylenchlorid versei/i und Liber Nachl bei Raiimiemperalur geriihri. Das Produkl vvird Liber eine Kiesel- 
25 uelsaule mil Meihylenchlorid/Meihanol/Ammoniak (4 : 1 : 0.1 ) eiiromalojiraphieri. 
Ausheuie: 50'f derTheoric. 

R t -\Veri: 0,14 (Kicscluck Meihvlcnehlorid/Melhanol = 9:1) 

Masscnspckirum: m// = 404 < \fl. 
W) Analog werden lolgcndc Verbindunucn hereesielll: 

( 1 1 3-/-1 1-( 1 -Mcihv I- pi |x*ritlin-4-y l-unii no)- 1 -phcny l-inci hy Icn |-5-mei hy Iatnulo-2-indoli non 
Ausheuie: 49'* dcr Thcorie. 

R r Wen: 0,19 (Kiescluel: Meihvlcnehlorid/Melhanol =4:1) 
is C^II^NaO; 

Masscnspckirum: m// = 390 ( M* ). 

(2 1 3-/-| l-< l-Melhvl-piperidin-4-y l-amino)-] -phcrn l-niclhylcn |-5-amido-2-indolinon 
Ausheuie: 58' "J der Thcorie. 

R r Werl: 0,15 l Kiescluel: Melhx Icnehlorid/Meihanol = 4:1) 
40 C-TI^N/'^ 

Masscnspckirum: m// = 376 < M*l 

lieispiel 4 

45 3-X-| 1 -(4-Ainino-phenylamino)- 1 -phcny l-nieihylen |-5-uniido-2-indo!inon 

S00 mu ecmaT Bcispiel IV hcrueslcllles liar/, werden in 4 ml Meihylenehlorid suspcndierl und mil 0.S u 1.4-Pheny- 
lendiamin 10 Suindcn bci Raumicmperalur ucschiiilelt. lis uird abliliricri und das ITatv. mehrmals mil Meihylenehlorid, 
Methanol und Dimeihyllormaniul ecwaschen. AnschliclSend iiibl man fur 2 Siunden 3 nil mcihanoliselicn Ammoniak /.u. 
50 urn die Aeclykruppe /.u enllerne:i. Schlictilich uihl man naeh weiicrem Wasehen 4 ml 10' -i iue Trilluoressigsiiure in Me- 
ihylenehlorid wahrend 90 Minuicn /u. irennl das I Tar/, ah und cnu.1 die T.osunu ein. Der Riicksland vvird mil ueniu IN 
Naironlausjc auhienommen und mil Melhylenchlorid exirahieri. Die oruanische Phase wird fiber Nairiumsullai Lieirock- 
ncl und einrolierl. 

Ausheuie: 45 me (30 r v derTheoric Liber alle Slulen). 
55 R r Weri: 0.2fi (Kiescluel: Meiln Icnehlorid/Meihanol = 9:1) — _ 

Masscnspckirum: m//. = 370 ( M + ). 

Analog werden folgende Vcrbindunucn herueslelll: 

( 1 1 3-Z-| 1-( 3-Amino-phen\ lamino)-! -phcny l-melhy Icn |-5-amirio-2-indoli non 
r>o Ausheuie: 24'? derTheoric. 

Ri-Wcri: 0.44 iKiesclgcl: Melh\ Icnehlorid/Meihanol = 9 : I ) 
C'^TI^N/): 

Masscnspckirum: m// = 370 (M*) 
(2 1 3-/-I I -Phony lamino »-l -phen\ l-melhylen)-5-amicio-2-indolinon 
r>5 Ausheuie: 2Vi der Thcorie. 

R r \Veri: 0.53 (Kiescluel: Meihvlcnehlorid/Melhanol = 9:1) 
('::!!, 7 N,0 : 

Masscnspckirum: in//. = 355 (M~) 
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(3> 3- /-| 1 -<4-Acoiy litmirn>-phenyl:iMiino )- 1 -phcnyl-inciliy Ion |-5-ainiiU>-2-inilolinon 
Aushculc: 28'; ilcr Thcoric. 

R r Wcn: 0.35 (Kicseigel: Mcihvlcnchlorkl/Mcihanol = 9 : I ) 
( , :aTT:.iN 4 0< 

Massciispckirum: in//. = 412 (M + ) 

(4 1 3-X-| 1 ^4-Accty l-N-mcihyl-uniino-phcnyluniino)-^^ 
Aushculc: 15'/ ilcr Thcoric, 

Ri-Wcri: 0.36 iKicsclack Mcihvlcnchlorul/Mcihanol = 9:1) 

Masscnspckirum: in//. = 426 (M + ) 

(5t 3-/-M-<4-(2-Aminwcihvl)-phcnylaniino)- l-phcnyl-!iicihv!cn|-5-amiilo-2-iniiolinon 
Aushculc: M) f f ilcr Thcoric. 

R r Wcrl: 0.04 (Kicsclgel: MclhvlcucMorki/Mcthanol = 9:1) 

Masscnspckirum: in//. = 39S (M*) 

(6t 3-/-I l-(4-McilKr\y-|MKMiyhnuino)-l-phcnylMiicihylcn|-5-afiiido-2-in\K)linon 
Aushculc: 32'V ilcr Thcoric. 

R r Wcrl: 0.4S (Kicscliicl: Mclhvlcnchloriil/Mcihanol = 9:1) 

(' : JI,oN;0, 

Masscnspckirum: ni//. =.385 (M*> 

(7> 3-/-| 1-(4-Biphcnv!ainino)-l-plicnvl-mcih\ lcn|-5-aiui<lo-2-indo!inon 
Aushculc: 22'? ilcr Thcoric. 

R r Wcri: 0.51 (Kicsclacl: Mcihvlcnchlorkl/Mcihanol = 9 : 1 ) 

Masscnspckirum: m//. = 431 <M + ) 

(Si 3-/-| l-«3-Pyridvlaniino)-l-phcnyl>niclhyk 4 n|-5-anii(to-2-iniiolinon 
Aushculc: }5 f/ t ilcr Thcoric, 

R r \Vcn: 0.41 (Kicsciiicl: Mcihvlcnchlorkl/Mcihanol = 9:1) 
(':inu.N 4 0 : 

Masscnspckirum: ml/. = 350 (M + ) 

(9 » 3-/.-1 1 -(4-DinicihylaTnino-phcnylaniin(>)-l-phcnyl-nicihy!cn |-5-;nnuio-2-intlolinon 
Aushculc: 19'* ilcr 'Thcoric. 

R r Wcn: 0.49 (Kiesokel: Mcihvlcnchlorkl/Mcihanol = 9:1) 

Masscnspckirum: in//. = 39S <M + ) 

( 10) 3-/-| lH4-Morpholino-|Mvnylaiuino)M-phcnylMHcihvlcn|-5-aniHioO-inilolinon 
Aushculc: 42'V ilcr 'Thcoric. 

RrWcn: (US (Kicsclucl: Molhvlcnchloriil/Melhanol = 9:1) 
('>n :i N t f); 

Masscnspckirum: in//. = 440 (M + ) 

(11) 3-X-l l-(4Mcri.IkMyl-phcnylannno)-l-phcnyl-nicMivlcn|-5-ainiik>-2-iniiolin(^n 
Aushculc: 32'* ilcr Thcoric. 

R r \Vcri: 0.48 ( Kicscigcl: Mcihvlcnchk^rkl/Mclhanol = 9 : 1 ) 

Masscnspckirum: in//. = 411 (M + ) 

(12) 3-/-| 1 -(2-Aniino-phcnylainino)-l-phcnylMncihylcn|-5-arniilo-2-inilolinon 
Aushculc: 2N'v ilcr Thcoric. 

R r \Vcri: iKicsclsicI: Mclhvlcnchloriil/Mcihanol = 9 : 1 ) 
(MIisNaO; 

Masscnspckirum: in//. = 370 (M + ) 

( 13) 3-X-l l-(4-Phcnyl-phcnvlamino)- l-phcny l-m'cihy lcn|-5-amiilo-2-indolinon 
Aushculc: 40'* ilcr Thcoric. 

R,-\Vcn: 0.4 ( Kicsckcl: Mclhvlcnchloriil/Mcihanol = 9 : 1 1 

Masscnspckirum: in// = 461 (M*) — =. 

1 14) 3-/-I l-i4-lkoin-phcnylaiiiino)-l-phcnyl-nicihylcn|-5-aniiilo-2-imtolinon 
Aushculc: 35'* ilcr 'Thcoric. 

RrWcrl: 0.46 (Kicsciiicl: Mclhvlcnchloriil/Mcihanol = 9:1) 
(WI^BrNX): 

Masscnspckirum: m//. = 433/435 (M* ) 

(15) 3-/-| l-(4-Mciho\ycarhonyl-phcnvlamino)- 1 -phcnvl-nicihvlcn|-5-aniiiio-2-in(iolinon 
Aushculc: 34'? ilcr Thcoric. 

R,-\Vcri: 0.36 (Kicsclucl: Mclhvlcnchloriil/Mcihanol = 9 : 1 ) 

Masscnspckirum: in//. = 413 ( M + ) 

(16) 3-Z-| l-(3-Aniiilo-phcnylaniino)-l-phcnylMncihylcn)-5-ainkloO-in<lolinon 
Aushculc: 32'? ilcr Thcoric, 

R r \Vcrl: 0.32 (Kicsckcl: Mcihy Icnchlorki/Mclhanol = 9 : I ) 



DE 198 16 624 A I 



( , ;iTT, s ,N.A 

Masscnspcklrum: = 398 ( M*) 

1 1 7) 3-/-| l-(3-Mcihyl-plunnla!nino)-l^ 
Aushcuic: I2'r dcr Thcoric. 
5 R r \Vcn: 0.5 (Kicscl^icl: Mcihvlcnchlorid/Mcihanol = 9 : 1 1 

Masscnspcklrum: ni//. = 309 (M f ) 

I IS) 3-/-| 1 -i2-Mcihyl-phcn\ laniino)-l-phcnyl-inclhylcn|-5-anii<lo-2-indolinon 
Aushcuic: 21'v dcr Thcoric. 
id R, -Wen: 0.5 (Kicsekcl: Mcihvlcnchlorid/Mcihanol = 9 : 1 1 

Masscnspcklrum: in//, = 309 < NT) 

1 1 9) 3-/-| 1 -( 3- Mcl lu» y- pheny lami ik> )- 1 - phcuy I - nici hy len |o-amido-2-iiulolinon 
R r Wcn: 0.49 (Kicsoi^ch MLMhvicnchloriil/Mcihanol = 9*: I ) 
is CMTl^Nrf), 

Masscnspcklrum: m// = 385 (M*) 

( 20) 3-/-| l-i34ilho.\vcarhon\l-phcnv^ 

R r \Vcn: 0.48 iKiesekci: Mcihvlcnchlorid/Mcihanol = 9:1) 
C : Jl : iNA 
20 Masscnspcklrum: m//. = 427 ( M + ) 

(21) 3-/.- 1 l-t3-Niiro-phcnvlarnino)-l-phcnyl-mcihvlcn |-5-aniido-2-indolinon 
Aushcuic: 32'i dcr Thcoric. 

R r \Vcrl: 0.50 (Kieselncl: Mcihvlcncldorid/Mcihanol = 9 : h 

25 Masscnspcklrum: m//. = 400 (M f ) 

( 22) 3-/-1 l-i4-Ar)iido-phcn\laniinol-l-phcnyl-nicihylcn|-5-Liniido-2-inilv , tlinon 
Aushcuic: 20' * dcr Thcoric. 

RrWcn: 0.47 (Kicscliicl: Mcihvlcnchlorid/Mcihanol = 9 : I ) 

io Masscnspcklrum: in//. = 3 0 S <M + ) 

( 23) 3-X-l 1 -i4-PyriiIylainino)-l-phcnyl-niclhylon |-5-aniido-2-indolinon 
Aushcuic: 1 3 f v dcr Thcoric, 

R.-Wcri: 0.42 cKicsclucI: Moihvlcnchlornt/Mcihanol = 9:1) 

C;JI„,N 4 0 : 
vS Masscnspcklrum: in//. = 356 ( M + ) 

1 24) 3-/-| l-i4-Mcthyl-phcnvlamino)- l-phcnyl-moihylcn|o-aniido-2-indolinon 
Aushcuic: 45'< dcr Thcoric. 

R r \Vcri: 0.54 iKieselcck Mcihvlcnchlorid/N'Tcihanoi = 9 : 1 ) 
(' : JT,oN;0 : 
ao Masscnspcklrum: m//. = 309 (M*) 

( 25) 3-/.- 1 l>(4-l'!lho\y-phcnylamino)- I-phenylHnclhylen|-5-ainido-2-indolinon 
Aushcuic: 40' v dcr Thcoric. 

K r Wcri: 0.51 (Kicsclccl: MclhvlcnchlorioV'Mclhanol = 9 : I ) 
r :4 n:iN;0; 
45 Masscnspcklrum: in//. = 399 < M*") 

( 2h) 3-'/- 1 l-(3-Broni-phcnylaniino)-l-phcnyl-nicihylcn|-5-aiuiiio^2-iniiolinon 
Aushcuic: 41 'i dcr Thcoric. 

Rj-Wcn: 0.53 (Kicsclszcl: Mcihvlcnchlorid/Mcihanol = 9:1) 
(WIu.BrrVO: 
so Masscnspcklrum: in// = 433/435 I M + ) 

1 27) 3-X-l l-(4-( , hlor-phcnvlainino)-l-phcnyl-nicihylcn |-5-amido-2-indolinon 
Aushcuic: 50' v ilcr Thcoric. 

R r \Vcrl: 0.49 (Kicsclccl: Mcilivlcnchlorio^Mclhanol = 9:1) 

c :: n Ifl (W) : 

ss Masse nspckl rum: m//. = i S9 ( M * ) — : 
(2S) 3-/-I l-<4-rsoprop\ l-phcnyianuno)-l-phcnyl-nicihylcn|-5-aninlo-2-imlolinon 
Aushcuic: 48'v dcr Thcoric. 

R r Wcri: 0.05 iKicselgcl: Mcihvlcnchlorid/Mcihanol = 9:1) 
C:<N_ v N;0 : 
(\o Masscnspcklrum: in//. = 397 ( M ' ) 

( 29) 3-/-| l-(2-l ; !uorcnylarnino)-l-phcn\ l-incihylcn|-5-amido-2-indolinpn 
Aushcuic: 43' v dcr Thcoric. 

R,-Wcri: 0.5S (Kicsclccl: Mcihvlcnchlorid/Mclhanol = 9 : I ) 
(';.,! t : ,N;0 : 
65 Masscnspcklrum: m//. = 443 (M + ) 

(30) 3-/-| 1 -i4-( 2-1 T\ ilrx>\ycihy I )-phcny Iliiiu no)- 1 -pheny l-inci hy len |-.S-aniidi>-2-imU'>l!non 
Aushcuic: 22'v dcr Thcoric. 

R r Wcri: 0.37 iKicsctcel: Mcihvlcnchlorid/Mcihanol = 9:1) 
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(* :j n:iN;0 ; 

Masscnspckiruin: ni//. = 398 (M II) 

(31 ) 3-X-| ]-i4-(4-IinidaA>lyl)-phLMiylaniino 
Aushcuic: 23'7 dcrThcoric. 

R r \Vcn: 0.5 i Kicsckcl; Mulnlcnchlorid/Mcihanol = 9 : 1 1 

Masscnspckiruni: m// = 421 <M + ) 

(32) 3-X-| l-i4-Hiho\vcarbonvlmcihvl-phcrH^ 
(' :( JNN;() 4 

Masscnspckiruni: in//. = 442 (M+TT)* 

(33) 3-X-| l-i4-Broin-3-nicthvl-phcnvlaniino)-^^ 
(':JIi x !irN t O : 

Masscnspckiruni: in//. = 447/449 ( M + ) 

(34) y/.-\ ]-(4-(\cloho\vl-phonvijiiiino)- 1 -phcn\ l-mclhvlcn |-5-aniido-2-indolinon 

Masscnspckiruni: m// = 437 (M + ) 

(35) 3-/-I M4-Brom-2-mcilnl-phcnvlaniino)-l-ph 

Masscnspckiruni: m//. = 447/449 (M + ) 

(3o) 3-X-l ]-Aniino-!-phcnyl-incihv}cn)-5-aruido-2-iniiolinon 
R r \Vcrl: 0.3 (Ktcscl-cl: Mclhvlcnchloriil/Mclhan-I = 9 : 1 ) 

Masscnspckiruni: in//. = 279 (M f ) 

(37) 3-X-l l-( V1ohc.\yluniino-Nphcn\Nrnclliylcn)-5-aniido-2-inilolinon 
R r Wcrl: 0.55 (Kicschjci: Mdhvlcnchlorid/Mcihanol = 9:1) 
C::TI;.<N;0 : 

Masscnspckiruni: m// = 361 (M 4 ") 

(38) 3-/-( l-(\vclopcniylaniino-l-phcn\M-nicihvlcn)-5-ainid(:>-2-inik)linon 
R r \Vcrt: 0.53 iKieselael: McthvlcnchlorUl/Mcihanol = 9 : 1 ) 

(':,!!:, N;() : 

Masscnspckiruni: m//. = 347 <M + ) 

(39) 3-X-< l-Mcihylaniino-l-phcnyl^Hclhyicn)-5-aniido-2-inilolinon 
R r Wcrl: 0.5 ( Kicscl^cl: Mcihvlcnchloria/Mcihano! = 9 : ] i 

Masscnspckiruni: in//. = 293 (M + ) 

(40) 3-/-< l-]:lhvlaniino-l-phcnvl-iiiLMhvlcn)-5-aniido-2-imlolinon 
R r Wcn: 0.52 (Kieselgd: Mclhvlcnchloriii/Mclhanol = 9:1) 
(\sft 17 N<(> : 

Masscnspckiruni: ni//.= 307 (VT + ) 

(41 ) 3-/-I l-rsopropy!a!iiino-l-phcnylMiiclhy!cn)-5-aniiikv2-imlolinon 
R,-Wcn: 0.44 <Ki esc inch Meihvlenchlorid/Mclhanol = 9 : 1 ) 

Masscnspckiruni: m//. = 321 (M + ) 

1 42 ) y/.-i 1 -Dinicihv lamino- 1 -phcnvl-mci hylcn )-5-aniido-2-indolinon 
R r Wcri: 0.39 (Kicsci^c!: Mclhvlcnchloriii/Mclhanol = 9:1) 

Masscnspckiruni: ni//. = 307 iW) 

(43) 3-X-l l-(\vclopropylainino-l-phcnvlMncihvlcn)^5-auiido-2-indoiinon 
R,-\Vcrl: 0.47 (Kicsekcl: Mcihvlcnchlorid/Mcihanol = 9:1) 
(',.,n (7 N;0: 

Masscnspckiruni: m//. = 3 19 < W) 

(44) 3-X-( l-(\vclohcpiyIaniino-l-piK'nylMncihylcnK5-aniul(>-2-indolinon 
R r Wcn: 0.58 (Kicsckcl: Meihvlcnchlorni/Mclhanol = 9 : 1 ) 

Masscnspckiruni: in//. = 375 ( M + ) — _ 

(45) 3-X-l I-(\vclobuiylaniino«l-phcnyl-nicihylcn)-5-aniklo-2-imiolinon 
R,-\Vcrl: 0.49 (Kiosclucl: Mcihvlcnchlorid/Mcihanol = 9 : 1 ) 

Masscnspckiruni: in//. = 333 iM*) 

(46) 3-X-| I-i4-McihylcyclolK\ylainino)-l-plK'nyl-incihvlcn|-5-aniia 
R r \Vcn: 0.67 (Kicsclgcl: Mcihvlcnchlorid/Mcihanol = 9:1) 

(':*!!:.« N:0 : 

Masscnspckiruni: in// = 375 (M + ) 

(47) 3-X-l l-< l-n^.S)-fndanylaniino)-l-phcnyl-inclhvlcn|-5-aiuiikv2-indolinon 
R r \Vcn: 0.59 (Kicschjcl: Mclhvlcnchloriii/Mclhanol = 9:1) 

(':JI : iN;0 : 

Masscnspckiruni: ui/z = 395 (M + ) 

(48) 3-X-l l-<MLMho\ycarbonylmclhylam 
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R,-\Veri: () ^> iKiesoljiol: Mciln Icnchlorid/Mclhanol = 9:1) 

Masscnspckirum: in//. = 351 (M + ) 

(49) 5-'/-| | -u 2-Mciho\\carbonyl-cihyl)-amino)- 1 -phcnyl-nicihylcn|-5-;iniiiio-2-in<ioMnon 
5 K,-\\'cn: 0.45 iKicscl^cl: McilivlcnchlorHl/Moiluinol = 9 : 1 ) 

<\JI|.,NA, 

Masscnspckirum: in//. = 305 t.M*) 

(50) 3-/.-I 1 M4-Aniinonicihyi-phcnylaniino)-l-phcnyl-nicihvlcn|-5-ainiiio-2-inciolinon 
Aushcuic: 32' i dor Thcorie. 

It) R.-Wcri: 0.46 (Kicsclnol: Moilndcnchlorid/Mclhanol = 9 : 1 ) 
( YJI :!! N 4 0 : 

Masscnspckirum: in//. = 384 (M*) 

(51 ) 3-Z-| 1 -i4-Pyrriilidinonicihvl-plKMi\k^ 
Aushcuic: 00' v dcr Thcorie. 

is R,-\Veri: (, -<)7 iKiosclael: Moihv Icnchlorid/Mclhanol =9:1) 
(':7n>N 4 0: 

Masscnspckirum: in// = 43S ( M*) 

(52) 3-/-| M4-Morpholinonicihyl-phcnv^ 
Ausbcuic: 05'-/ dor Thcorie, 

:o R r \Vcrl: 0.40 iKicselgcl: Mcihv Icnchlorid/Mclhanol = 9 : 1 ) 

Masscnspckirum: m//. = 454 (M + ) 

(53 ) 3-/-| l-^^ipcriilinoniLMhyl-phcnylumim^ 
.Aushcuic: 00'v iloi Thcorie, 

_\s R.-Wcri: 0.0S (Kicsclacl: Mel hv Icnchlorid/Mclhanol = 9:1) 
(':s!I:*N 4 0 : 

Masscnspckirum: in// = 452 ( \'P) 

(54) } '/,- 1 M4-ITo\unicihvloniniinomoihvl^ 
(':.»! I :„N 4 0 : 

>o Masscnspckirum: m//. = 400 (M + ) 

(55) 3-/-| 1 -i4-(4-ITvilo\v-pipcritlinoincihvl )-phcnvlamino)-I-phcnvl-niclhv!cn |-5-amido-2-indolinon 

Masscnspckirum: m// = 40S (M + ) 

(50) 3-/-| l-(4-(4-Mcihv!-pipcridinomcih\ l)-phcnv -lamino)- l-phcnvl-nicihvlon|-5-aniiilo-2-imlolinon 
;.s (\,H«iN 4 0 : 

Masscnspckirum: in// = 400 (M f ) 

(57) 3-/-| 1 -<4-(4-liihvl^iperidinomethvl)-phenvlaim 

Masscnspckirum: in//. = 4<S0 (M + ) 
40 (5S) 3-Z-l 1-<4-{4-lsopropYl-piperidinomeih\l)-pl^ 
(\,IT< 4 N 4 0 : 

Masscnspckirum: m// = 494 (M + ) 

(59) 3-/-| l-(4-(4-Phcnvl-piperidinoinelhvl)-plK^ 

('; 4 n; : N 4 () : 

as .Masscnspckirum: in//. = 528 (M + ) 

(00) 3-/-| l-t4-(4-licn/.vl-pipcridinomcihvl)-phcn\ lamino)- 1-phcnvl-mcihv lcn|-5-amido-2-inJo!inon 

Masscnspckirum: in//. Q 542 (M + ) 

(()! ) 3-X-l 1 -i 4-1 4-1 i\ ho\ vcarhonv l-piperkli nomoi hv 1 )-phcnv l-amino )- l-phonYlMnelhvlen|-5-anndo-2-indolinon 

SO (\ t II; : N 4 (> 4 

Masscnspckirum: in//. = 524 (M*) 

(02) 3-/-| l-(4-Oinicihvlaininonicihvl-phcnvlamino)- 1 -phcnv i-incihvlcn|-5-anudo-2-indolinon 
CjsTI.MNaOj 

Masscnspckirum: m//. = 412 (M + ) 
ss (03 ) 3-Z-l l^-Oipropvlaminomeihvl-plKnv lamino)- 1-ph 

Masscnspckirum: in//. = 408 ( M + ) 

(04) 3-X-l l-i4-Pipcra/invhnoihvl-phcnvlanuno)-l-phcn\ l-rnclhvlcn|-5-anii(lo-2-inili^!inon 
C^tII-NsO: 

M) Masscnspckirum: in//. = 455 ( M 1 ) 

(05) l-(^-Diniolhvluininoiuclhvl-phcnvlaiHinv>)-l-phcn\ l-meihvlen|-5-amidoO-indolinon 

Masscnspckirum: in//. = 412 <M + ) 

(00) 3-/-| l-(4M2-Dicihvlaniino-cih\l.)-phcnvla)uino)-l-phcn\4-nicihvlcn|v^-aniido-2-indojinon 
6.s C'^TI^NjO: 

Masscnspckirum: in//. = 454 (M + ) 

(07) 3-/-| l-<4-(2-Moipholino-cihvi)-phcnvlaniino)-l-phcnvl-iucihvlcn|-5-aini(lo-2-indolinon 
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Massenspckiruni: - 46S [W) 

(68) l-(4-(2-l\m*lidinvl-cihvh-phc^^^ 

Musscnspokiruni: in//. = 452 i iVD 

(69) 3-/-| 1 -i4-( 2-Pipcritlinv l-cihvl )-phenvluiniru>)- 1 -pliciivl-rneiiivlcn I-."S-afMiilo-2-indoliFK>n 

Massenspekirum: ni//. = 466 (M + ) 

(70) 3-/-| 1 H2-'niia/olyIaniino)-l-phcnyl-iiiLMhylcn|-5-ainiiliv2-iniiolinon 
Aushcuic: 30'7 derThcorie. 

R r \Vcri: 0,48 iKiesclnol: Mcihvlonchlorid/Meihanol -9:1) 

Musscnspokiruni: in//. = 362 (M*) 

(71 ) 3-/-| 1 -i 2-F)cn/.i miila/Aily luiitiiu*)* 1 -plieny l-iiicihy leu 
Aushcuic: 29' v derThcorie. 

R r \Veri: 0,44 (Kioseigol: Molhvlonchlorid/Mclhanol = 9:1) 
(^.JI^NsO: 

Masscnspckirum: m//. = 395 (M + ) 

(72) .V/-| l-(5-NTeihyl-i.v>.\u/.okVyl-amino 
A li s he li I c : 3 9'* i Ic r ' I'heori c . 

R r \Verl: 0.43 (Kieselgel: Melhvlenchlorui/Melhanol = 9:1) 
( , :,TI, ii N40 i 

Musscnspokiruni: in//. = 374 (M + ) 

( 73) 3-/-( l-Bcn/.\ iuniino- 1 -phenyl-inelhylon)0-afnido-2-inilo|inon 
RrWcri: 0.63 (Kicsclnol: Molhvlonchlorid/Mclhanol =9:1) 
(':JT!oN;() : 

Musscnspokiruni: in//. = 369 iM f ) 

(74) y/r\ l-i4-( l-Iniiiia/.olv 1-itiothy I )-phony lamino)- 1-phcny l-mcihy 1cn|-5-aniido-2-indolinon 
R r Wcn: 0.43 (Kiosekcl: Meihvlenchlorid/Melhanol = 9 : 1 ) 

(V T :i N 5°: 

Musscnspokiruni: nt//. = 43(> ( M+II) 

(75) 3-/-I l-(4-(( 2-Dielh\ luniino-elhyl Kiminocarbony I )-phcny hmnno)- 1 -phony l-?ncihylcn|-5-;innJo-2-inilolint"»n-iri 
lluoruceial Aushcuic: 27'v derThcorie. 

R,-Wcn: 0.05 (Kieseiyel: Melh\4enchlorid/Melhanol = 9:1) 

Musscnspokiruni: ni//. = 497 (M + > 

(76) 3-Z-l l-i4-Aooiyki?ninoincihyl-phonylainino)-l -phony l-nicihy ion |-5-amido-2-indolinon 
R r Wcrl: 0.4 i Kiesckcl: Meihvlcnchlorid/Mcihanol = 9 : 1 > 

M;issonspokinmi: ni// = 426 i M + ) 

(77) 3-/-| 1 -(4-i 1 2-Diinoihylaniinooihyl)-NMnolhansiiironvl-ainino)-phonylaiiiino)-l -phony l-melhvlcn|-5-anudo-2 
indolinon 

R,-Wcn: 0.1 (Kieseliiel; Meihvlenchlorid/Melhanol = 9 : 1 1 
C';7lI->N^0 4 S 

Musscnspokiruni: in//. = 5 19 ( M + ) 

(78) 3-/- 1 l-(4-(N-(liiho\yourb<>nvlnioihy i )-NMnoihansttli()nv l-iiinino)-phonyluniin(^)- 1 -phony l-ntoihv len|-5-aniido 
2-indolinon 

R,-Worl: 0.57 (Kicsckol: Mclhvlcnchlorid/Mcihanol = 9 : i ) 

Musscnspokiruni: in//. = 53 A (M~) 

( 79) 3-/- 1 1-(4-( N-K'yanonielhyl )-N-!)ioihansullonyl-ununo)-phony laniino)-! -phony l-mclhy Ion |-5-amido-2-indoli 
non 

R r Wcri: 0.49 (Kicscl^cl: Meihvlonehlorid/Meihanol = 9:1)' 

Musscnspokiruni: in//. = 487 <M + ) 

(80) 3-/-| 1 -(4-1 N-i\Telhy|-N-niellvinsulfony!-an^ 
R,-\Veri: 0.4() (Kiesciiicl: Molhvionohlorid/Moihanol = 9:1) 
( , :4 n::N 4 ()4S 

Musscnspokiruni: in//. = 462 (M*j 

(81 ) 3-/-| 1 -<4-( 2-<)\o-pvrro!idin- i -\ l-incihv I )-phenv laniino) t-phenvl-nieihvlcn|-5-amido-2-indolinon 

C^TIzuNaOi 

Musscnspokiruni: in// = 452 (M + ) 

Boispiol 5 

3-/- 1 l-<4-i4-Aeeiyl-piperu/inylmclhyh-pta 

25 nit! 3-/-| l-i4-(4-Pipcru/.inylmoihy I )-phonytuntinc>)-l-phcnyl-nicihylcn]-5-uiiiido-2-indolinon und 0.02 i! Trieihylu 
min vvordon in 10 nil Mclliylenchlorid uelosi und mil 5 nig Acciylchlorid vorsol/l und die T.osung l() Slundcn boi Ruuni 
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temporal ur geruhrl. Anschliclkml wird mil Wasscr gewaschen und dann ilic organischc Phase einroiieri. 
Aushcmc: 15 mg g (08^ derTheoric). 

Massenspekirum: in//. = 495 (M + ) 
5 Analog wird folgcnde Verhiruiung hergcsielh: 

( 1 1 }-'/.- 1 l-i4-(4-IJen/oyl-pipera/inylmeihyl >-phcnylumino)-l -phony l-moihylen|-5-amidoO-indoIinon. 
rTcrgeslelll aus .V/-| M4H4-Pipera/.inylMiielhyl-phenylam^ und Bcn- 

/ovlchlorid. 
io Ausbeule: 91'/ dor Thcoric, 

Massenspekirum: m// = 557 < M*") 



lie is pic I (> 

Trockcnampullo mil 75 mg WirksiolV pro 10 ml 



Ztisammensci/ung: 

WirksiolV 75,0 nig 

20 Manniiol 50.0 nig 

Wasscr fur [njekfions/wecke ad 10,0 ml 



Tlcrsicltung: 

25 WirksiolV und Manniiol werden in Wasscr gclosl. Nach Abliillung wird gcfriergcirocknel. Die Aullosung /.nr gebrauchs- 
feriigen I.osung crlolgi mil Wasscr fur Injeklions/wecko. 

Bei spiel 7 

M) Trockcnumpullc mil 35 mg WirksiolV pro 2 nil 

/usan intense I /Ling: 

WirksiolV ; V S.() nig 

Manniiol 100.0 mg 

° Wasscr fur mjekhons/Avccke ad 2.0 ml 



40 



Hersiellung: 

WirksiolV und Mmniiol werden in Wasscr gelost. Nach Abfiiliung wird gefriergei rock nci. 
Die Aullosung /.ur gchrauc lis fori igen I.osung crfolgi mil Wasscr fur fnjeklions/.weckc. 



4S 



Si) 



Xusamnicnset/.ung: 
( 1 ) WirksiolV 
(2) Milch/ucker 
( ii Maisslarke 

(4) Polyvinylpyrrolidon 

(5) Mauncsiumsicaral 



Beispicl S 
Tablcilc mil 50 tni! WirksiolV 



50.0 nig 
98.0 nig 
50.0 nig 
15,0 nig 
2,0 nig 
215.0 mt> 



IFersiellung: — _ 

( 1), (2) und [}) werden gemischi und mil cincr waBrigen I.osung von (4) granulicrl. Dcm gclrockneicn Ciranulal wird (5) 
Aigcmischi. Aus dicscr Mischung werden Tableilen gepreBi. biplan mi! bcidsciiigcr I'acclic und einseiliger Tciikerbe. 
Durchmesser dcr Tableilen: 9 mm. 



65 
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Ikispicl { ) 
Tabletle mil 350 nig WirksiolT 



/usammensel/.ung: 

( 1 ) WirksiolT nig 

(2) Milch/uckcr 130.0 mg 

(3) Muissiiirkc SO.O nig 

(4) Polvvinvlpvrrolidon 30.0 nig 

(5) Magncsiumslcarai 4.0 nig 



Tfersicllung: 

( 1 ). (2) und (3) vvcrden geniischi und mil einer wiiBrigcn Losung von (4) granulicri. Dciu gelmckncien Clranulal vvird l5) 
/.ugemischi. Aus dieser Mischung werdcn Tableiien gepreBi. biplan mil beidseiliger 1'aceilc und cinseiligcr Teilkerbe. 
Durehmesser dcr Tubleilen: 1 2 mm. 

Beispiel 10 
Kapscln mil 50 nig WirksiolT 



Zusanimcnsei/ung: 

( 1 ) WirksiolT y )j) Ml g 

(2) Muissiiirkc goirocknci 5S.0 nig 

(3) Milch/uckcr puKcrisicn 50.0 mg 

(4) Magncsiumslcarai 2,0 mg 



I WW) nig 

Tiercel I ting: 

( I ) wird mil (3) vcrricben. Diese Verreibung vvird dcr Vlischung aus (2) und (4) untcr inicnsivcr Mischung /.ugegeben. 
Dicsc Pulvcrmischung vvird aiifcincr Kapselabfulhuuschine in Ilarigclaiine-Sieckkapseln UrolSc 3 Libgelulli. 

Beispiel 1 1 

Kapscln mil 350 nig WirksiolT 



/usammensct/.ung: 

( I ) WirksiolT 350,0 mg 

(2) Maisslarke gel rock nei 46.0 mg 

(3) Milch/uckcr puKcrisicn 30.0 nig 

(4) Magncsiumslcarai 4.0 nig 



430.0 mg 

Ifcrsicllung: 

( 1 ) vvird mil (3) vcrricben. Dicsc Verreibung vvird dcr Mischung aus (2) und (4) unicr inicnsivcr Mischung /ugegeben. 
Dicsc Pulvcrmischung vvird aul'eincr Kapsclabriillmaschinc in Ilarigclaiine-Sieckkapseln UrOBe 0 abgelulll. 

Beispiel 12 

Suppnsiioricn mil 100 mg WirksiolT 



I Xapfchen enihalt: 

WirksiolT 100.0 nig 

Polycihylcnglykol (M.ti. 1500) 600,0 mg 

Polycihylcnglykol (M.Ci. 6000) 460.0 mg 

Polvelhvlensorhiianiiionosieanii 840.0 mg 



2000.0 mg 

Ifcrsicllung: 

Das Polycihylcnglykol vvird /usanmien mil Polycthy lensorbitanmonoslcarai gcschmol/cn. Iki 40"C vvird die tiemahlene 
Wirksubslan/ in dcr Sehmcl/e homogen dispergicn. lis vvird uuf 38"C abgekiihli und in schvvach vorgekuhllc Supposi- 
loricnforinen ausgegossen. 
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Palcnianspriiche 



1. Subsliiuierie Indolinone vier alliicmeinen l 'orniel 




in i lor 

X ein SauersiolT- oder Schwclclalom, 

Ri cin Wjsscrsiortaioni. cincC'i 4 -Alkoxy-carbonyl- oiler C : 4 -Alkanoy|o rU pp C< 

R : cine Carboxv-. C, 4 -Alkoxy-carhony I- oder Aminocarbonyl^ruppe. in dcr tier Aminoieil (lurch cine oiler /.uci 
Cj ,-Alkykruppen subsliluicn scin kann umt die Subsiiiucnlen tileich oder verschieden sein konnen, 
R ; cine Phenyl- ixler Naphlhylgruppe. die durch 1 luor-. C'hlor- oiler liromalonic, Jurch (', ; -Alkyk (', : -Alko\y-. 
Cyano-. Trillunmieihyk Nilro-. Amino-. C, rAlkylamino-, Di-iC, r alkvl J-amino-. 4 -Aikanoyl-amino-, N- 
{('i rAlkyl)-(' : 4 -alkanoylamino-, N-lC, r Alkvl)-(' : 4 -alkanoylamino-. C, rAlkylsulfonvlarnino-, Amino-C, 
alkyk T, rAlkylainino-C, ; -alkyk Di-K'i s-Alkyl)-amino-C| r alkyk N-t( 4 - Alkanoy I )-anrino-('| r alkyi- 
ixler N-((' : 4 -Alkanoyl)-( , j ;-alkylamino-('| <-ulky Igruppcn suhsliluicri und ilic Suhsiii ncnicn iiicich oiier ver- 
schieden scin konnen, 

R 4 cin Wasserslollaiom oiler cine Cj rAlkyliuuppe anil 
R^ cin Wassers I offal on u 

cine ^eirebenenfalls ilurch cine Phenyl-. Carbow- oder (*, Alko\y-c:irbonylsiruppc subsmuicrle C t w\lkyl- 
gruppe. 

cine iieuebenen falls ilurch cine d ;-Alkyl<iruppc subsiimiene (\ ;-(\cloalk\ liiruppe. 
cine ycijebenen falls ilurch cine (\ rAlkyliiruppe subsiiiuicnc fndany!*!ruppe. 

cine >o|ioilrige I Iclcroarylgruppo, die cine gegebenenTalls ilurch cine Cj r-Alkykruppe snbstiiuierie Iniinouruppe. 
cin SauersiolT- oder Schwcfclaioiu odor cine i!Ci!cbencnfails ilurch cine ,-Alkvkruppc substiiuiene Imino- 
gruppc und cin SauersiolT-. Schwefel- odor SlickslolTalom oder /.wei Slicksloll'aionic enihalt odor cine 6-imcdrii!C 
ITereroary Igruppe. die 1 bis 3 Slickslollalomo enthall, uobei iibcr /.wei bcnachbarie Kohlensloffaiome ixler iibcr cin 
KohlensioMalom und cine bcnachbarie hnino^ruppc tier vorsiehend erwahnien 5- imd u-diedrk'en ITeleroarvl^rup- 
pen /.usai/lich cine 1 ,3-lkiladienylcnbriickc an^cli'iyl scin kann und das Kohlensloffycriisi dcr vorsiehend eruahn- 
ten mono- und hicyclischcn Rirme durch 1 'luor-. Ch lor-, Umiu- oder Jodaiome. durch (', s-Alk>[- oder Cvanoiirup- 
pen mono- oder disubsliluicri und die Subsiiiucnlen gleich oder verschieden sein konnen, 

cine iibcr cin Kohlenslolfaioui vcrkniipfie Pyrrolidinyl- oder Piperidiny kruppe. die jeweils am SlickslolTalom 
durch cine rAlkylgruppe subsliluicn sein kann, 

cine Ljcvicbenenfalls durch Fluor-. C'hlor-. Brom- oder Jodaiome. durch Cj -v- Alky I- oder ( vano^ruppen mono- oder 
disubsliluicri Phenykruppe. vvobei die Subsiiiucnlen deich oder verschieden scin konnen. 

cine Phenyl-. Pyridyk Pyrimidyl- mlcrThicnyl^ruppc. die jeweils ilurch eineC; 7 -( ycloaikvk C, <-Alkoxv-. Phe- 
nyl-C'i r alko\y-.( arboxy-C, r a!kyl-,(', ;-Alkoxy-carbon\ l-C, ; -alkvk Carbow-. C, ,-Alko\ycarbon\k Ami- 
nocurbonyk C, .- Alky laminocarbony I-. Di-(('i ;-Alky I Kmiinocarbonyk Nilro-, Amino-, Cj .-Alkvlamino-. Di- 
tC, ; -alkyl)-amino-. C : 4 -Alkanoyl-amino-. N-(C, r Alky|i-(' : 4 -alkano\ lamino- oder N-(C] ; -Alkyl}-C : 4 -alka- 
noylaminoyruppe. durch cine C .-Alky laniinocarbonyliiruppe. in dcr dcr Alky licit /usai/lich durch cine Di-(C ( 
Alkvli-aniinogruppe subsliluicn isi, oder durch cine N-(C .-Alkyh-C, ; alky isulfonylamino^ruppc. in dcr dcr Al- 
kylieil /usal/iich durch cine Cyano- . Carboxy-. C, r Alko\ycarbony I-. (\ ^-Alkvlamino- oder Di-K'i rAlkvl)- 
aminogruppe subsliluicn scin kunn. subsliluicn sind. 

cine durch cine (\ ; -Mky liiruppe subsiimieric Phenyl- oder Thieny kruppe. in dcr i4ec Alkyheil durch cine U\- 
drow-. ( , ;-AJko\y-. (\irbo\>- rAlkoxy-carbonyi-. Amino-, (', .-Alkvlamino-. Di-K', w\lkyl )-amino-. 
(': ^-Alkanoylamino-. N-(('| \\)-C : 4 -alkanoylainino-. IHrrolidino-. l^ipcridino-, IToxanicllivleniinino-. Mor- 
pholino-. Pi pcra/.i no-. 4-iC | ; -A ■ i-pipcra/ino-. 4-((' : 4 -Alkanovl >-pipera/ino-. 4-licn/.oy l-pipcra/ino- oder [ini- 
ila/olylgruppc subsliluicn ist. u« nci die vorsiehend erwahnien Cycloalkyleniminorimjc. \\ .^Alkvlamino- oder 
^-AlkylKuninogruppcn /.usai/lich durch cine (j wMky!-.(\ : -( \cloalkyk Hydroxy-. ( ,-Alkoxy-. Car- 
bow-. C| rAlkowcarbonvl-. AmiiKvarbony I-. r Alky laminocarbony I- oder l)i-i(', : -Alk\ I )-aminocarbonv l- 
gruprv. durch cine im l^ienylkern L!ci!ebencnl*alls durch l'hior-. Chlor-. iironi- oder Axlaiome. durch ('[ ;-Alkvl- 
ixler (yanoiiruppen mono- oder disubsliiuierte Phenyl-C'i ;-alky I- oder Phenykruppe, wnbei die Subsiiiucnlen 
ilieieh oder verschieden sein konnen, subsliluicn sein konnen oder cine /.u dem Slicksloffaloni bcnachbarie Meihv- 
leniiruppe in den vorsiehend erwahnien Cycloalk> Icniminoriniic durch cine Carbonyl- oder Sullonvl^nippc crscl/.i 
scin kann. und die vorsiehend erwahnien monosusliluicrlcn Phcnyl^ruppc /usai/lich durch cin l luor-. Chlor- oder 
Bromaiom oder durch cine Meihyl^ruppe subsliluicn scin konnen, bedculen. 

wobci in cinor VcrbindunL! dcr obiLicn alkemeincn l'ormcl I vorhandene (arbo\y-. Amino- oder Iminv^iiruppen 
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i lurch in-\i\o abspalbare Rcsie subsiiiuicn scin konncn, 
Jcrcn Isomcre und deren Sal/c 

2. Subsiiiuicno Indolinonc dcr alk!emeincn 1'ormcl I acmiiK Anspruch I. in dcr 
Ki cin WassorsiolTaiom. cine C| a-Alkoxycarhony I- oder C : 4 -Alkanovl^ruppc. 

K; cine Carbox\-. (', 4 -Alkowcarbonvl- oder Aniimvarbonv Igruppe. in dcr dcr Aminoieil ilurch cine odcr /.vvci 
C; ..-Alkyknippcn subsiiluicrl scin kunn and die Subsiiuientcn ulcich odcr verschieden scin konncn. 
R; cine Phenyl- odcr Naphlhy Icruppe. die .lurch Muor-. Chlor- odcr Fkomaiome, tlurch r AIUk (', ,-Alkoxy-. 
Cyano-. Trilluormeihx k Nilro-. Amino-. C, . ; -Alkv lamino-. Di-iC, ,-ulky! )-amino-. C : 4 -Alkanoyi-amino-. N- 
<d r Alkyh-(\ a-alkanoylainino-. N-tC, ;-Alkyl)-(' : 4 -ulkanoy lamino-. ( ', r AlkvIsul Ion v (amino-.* Aniino-C, <- 
alkyk C, rAlkvluniino-r, ,-alkyk Di-iC, ;-Alkyl)-aniino-C, ,-alkyk N-iC/a-Alkanoyl >-amino-C, ; - a lkv|. 
oder N-<C; 4-Alkanoyl)-('| ; -alk\ lamino-C, ;-alky kruppen subsiiiuicn und die Suhsiiiucnicn tiloich odcr ver- 
schieden scin konncn. 

Ra cin Wasserslollalom oiler cine C, r Alkvluruppc uud 
Rs cin WussersMlVaiom. 

cine i!Ci!cbcncnfalls durch cine Phenyl-, Carboxy- odcr C, r Alko\ycarbonylgrupnc subsliiuicric C, s -AJkvJ- 
yruppe. 

cine ge^cbenenl'alls durch cine C, ^Alkykmppc subsliiuicric (\ 7 -Cvcloalky Igruppo. 

cine gegcbenenlalls durch cine C, rAlkylamppc subsliiuicric Fndany k Pyridyk Pyrimidvk Oxa/olvk Thia/.olyl- 
odcr Imida/olykrruppc. an die jcueils /usiil/lich iibcr /.vvci benaehharic KohlensiolVuiome cin Phenvlrinu ankon- 
densieri scin kunn. 

cine iibcr cin KolilcnsU-lVaiom verkniiplic Pyrrolidinvl- odcr Piperidinv limippc, die jeweils am SliekslolVuiom 
durch cine C| ; : Alky Itmippe subsiiiuicn scin kunn. 

cine Phenyl-. Pyridyk Pyrimidyl- odcr Thicnylimippe. die jcueils durch cin l'luor-. Chlor-. Ikom- odcr Jodalom 
durch einc C, <-Alkyk (\ 7 -Cycloalkyk (', <-Alkoxy-. Phenyl-C, ; -alkoxy-, Carbo\y-C, ,-alkvk r Alko.\y- 
carhonyl-C, 4 .alkyk ( arboxy-. C, rAlkoxyearbonyk Aminocarbonv!-. ;-Alkvlaminocarbonvk Di-<(', ; -A|- 
k>l)-aminocarbonyl-, Nilro-. Amino-. C, rAlkylamino-, DwC :-alkyl)-aniino-. (\ 4 -Alkanovl-amino-. N-<C, r 
AlkylK': 4 -alkano> lamino- odcr N-(C, r Alkyl)-C : 4 -alkanoylaniino«ruppc. ilurch cine C, rAlkvlaminovarbo- 
nylgruppe. in dcr dcr Alkylicil /usal/.lich durch cine DkC, r Alkyl)-aminogruppe subsiiiuicn isi. odcr durch cine 
N-(C)-, i-Alkyh-C, ;-alkvlsuironylaminoL!ruppc, in dcr dcr Alkylicil /.usiil/lich durch cine (\ano-. Carboxy-. 
Ci ,-Alkoxycarbonyl-, C .-Alkylamino- oder Di-tC, wMkylKiniinogmppo subsiiluicrl scin kann. subsiiiuicn 
sein konncn. 

cine durch cine C, «-Alkylgmppe subsliiuicric Phenyl- oder 'lliienylmippe, in dcr dcr Alkvlieil durch cine Hy- 
dro\>-. (\ ; -Alkoxy-. Carboxy-. C, rAlkoxv-carbonyk Amino-. (\ s-Alkv lamino-, Di-(C, s-Alk\l)-amino-, 
( : .-Alkunoylamino-. N-(C t ; -Alkyl)-C, 4 -alkanoylamino-, Pyrrolidino-. Pipcridino-. ITcxamcihvlcnimino-. Mor- 
pholino-. Pipcra/.ino-, 4-iC, ;-Alkyh-pipcra/inw/4-(C : 4-Alkanoyl)-pipcra/ino-. 4-lkn/o\ Ipipcra/ino- oder liui- 
vla/o|y|o ru ppc subsiiluicrl isi, uohci die vorsiehend crvvahnicn Cycloalky Icniminonn^c, Ci ,-Alkvlamino- odcr 
Oi-iCi.s-Alkyh-.iminoLirupix'n /.usal/.lich durch cine C, : -Alk\k (\ 7 -Cycloalkvl-. Phcnvl-C, ,-alkvl-. Phenyl-, 
Hydroxy-. i\ ,-Alko\y-. Carboxy-. (", .-Alkoxy-carbony I-. Aminocarbonyl-. C, r Alkyluniinocarbonvl oder Di- 
(Ci ;-AlkylKjininocarbonylgruppc subsiiluicrl sein konncn oder cine /u dem Siieks^llaioni benaehbarie Mcihy- 
leniiruppc in den vorsiehend. crwiihnicn ( ycloalkx Icniminoiin^ic ilurch cine Carbonyl- oder Sultonv Igruppe crscl/.i 
scin kann. und die vorsiehend crvvahnicn monosusl iiuicrlcn Phcnyl^ruppc /usal/.lich durch cin l 'luor-, Chlor- odcr 
Ikomaiom odcr durch cine Methybjruppc subsiiiuicn scin konncn. bedculen 
und dercn Sal/c. 

3. Subsliiuicric Indolinonc vler alliicmcincn I'ormcl I genial;; Anspruch 1. in dcr 
X cin SaucrsioiTalom, 

Ri cin WussersloUaiom oiler cine C | 4 -Alko\ycarbonv Icruppe, 

R : cine Carboxy-. C, . r Alko\y carbonyl- odcr Aminocarbony kruppc. in dcr dcr Aminolcil durch cine odcr /.vvci 

Ci ,-Alkyli!ruppen subsiiluicrl scin kann und die Suhsiiiucnicn Lilcich odcr verschieden scin konncn, 

R; cine v:cticbcncn falls AinxU cin Vluor-. Chlor- odcr Ikomaiom. durch cine Methvk Cvano- odcr Aminomcihvl- 

iiruppc subsliiuicric Phenyhmippe. 

R 4 cin Wasscrsiollaiom odcr cine Melhv Iiruppc uml 

R> cin WasscrsioriaKMii. 

cine i:es:cbcncnlalls durch Carboxy- oiler Ci <-Alkoxyeurbony liiruppc subsliiuicric C, rAlkvkruppc. 
cine tzc^cbcncnlalls durch cine Mclhyluruppc stibsliluicrie i\ 7 Vyeloalkyli!riippe. 

cine ^eoebcncnralls durch cine Mclhyluruppc subsliiuicric Fndanyi-. Py ridyl-. Ox;ia4^1-. Thia/.olvl- oder Fmida/o- 
lylgruppc. an die jcweils /.usiil/lich ubcr /.wei benachbaric KohlcnsiolValomc cin Phenvlrim! unkondensicri sein 
kann. 

cine Ben/yk Meihvl-brom phenyl- odcr I -Mclhy l-4-pipcridinv leruppc. 

cine Phenvl^ruppc. die -egcbencnlaiis durch cin l'luor-. Chlor-. IJroni- oder Jodalom. durch cine McihansuHonvla- 
minoiiruppc. die am SlickslolVaiom durch cine Methyl-. Cvanomeihvk liihoxvcarbonvl- ulcr 2-])imeihvlamino- 
cihx Iiruppc subsiiiuicn isi. durch cine C, 4 -Alkyl-. (\clohcxyl-. Mcl'hoxy-. liiho.xv-. licn/.vloxv-. ( arboxwucihv!- 
. I:ihoxvcarbon>!meihyl-. Carboxy-. Mclhoxycarbonyl-, Aminocarbony 1-1 C r Alky laminocarbony I-. Di-iC, ; -Al- 
k> l)-aminocurbon\ I-. Nilro-. Amino-. Mcihyiamino-. Dimeihy lamino-." Aceiy (amino-. N-Meihv l-aceivlamino- oder 
N-i2-i)iclhylaminoclhyl)-aminocarbonylL;ruppc subsiiluicrl isi. 

cine durch cine Mclhy i- odcr 1:1 hy I gruppc subsliiuicric Phcny Iiruppc, in dcr dcr Alkv licil durch cine Carbow-. lii- 
hoxvcarbonvl-. Amino-. C, rAlkylaniino-. Di-iC, ;-Alkyl)-amino-. Acclv lamino-". Pvrrolidino-, 2-Oxo-pvrroli- 
dino-. Pi|vndino-. 2-()\o-pipcridino-, Ucvamcihy lcnimino-. Morpholino-. Pipcra/ino-*. 4-C, { -Alkvl-pipera/ino-, 
4-Aceiyl-pipcra/ino-. 4- Benzoyl -pipcra/ino- oiier Fmida/ol) kruppc subsiiluicrl isi. uobei dcr vorsiehend eruahnie 
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Pipcridinorini: /usai/lich durch cine (', ; -A!kyl-. (yclohexyk Hydroxy-. ('. .-Alkoxy- odor C, ; -Alko.xvcarbo- 
n\ kruppe oiler - lurch cine ^ehenenfalls im Phony Ikern ilurch cin Muor-. ( 'Mor-, Hrom- odor Jodaiom. ilurch cine 
Meihyl- odcr Cyuno^ruppe suhsiiiuicric Ben/yl- odor Phony Igruppe suhsiiiuicri soin kann. bcdetilen 
und doren Sul/e. 

4. Suhsiiiuicric fndolinone dcr alkiemeinen l'ormcl I iiemaB Ansprueh 1, in dor 
X cin Suuerst offal om. 

R\ cin Wassorsl offal om, 

R; cine Aminocarhonvloruppe. in dcr dcr Aminoieil durch cine odor /wei Meihylgruppen suhslituicri sein kann und 

die Subsiilucnien iileich odor verschieden sein konnon. 

R; cine iiegebenenfalls durch cine Mclhyliiruppe suhsiiiuicric Phenvliiruppe. 

R 4 ein Wassersioffaioni und 

R< cine cine durch cine Mclhy limippe sLibsiiluierto Phony Igruppc. wobei die Mcihylgruppo durch cine Amino-. 
Ci ,-Alkylamino-. Di-(C, :-Aikyl)-amino-. Pyrrolidine-. Piperidiuo-. nexaniclhylenimino-. Morpholino-, Pipcra- 
/ino- odor 4-i C, -Alky I )-pipera/ino-e.ruppe suhsiiiuicri isi, vvobei die vorslehend eruahnien Cvelo-alkvlcniniino- 
rinec /usai/lich durch cine C, ,-Alkyk (\ 7 -(\cloalkyk Bon/yk Phenyl-. Hvdroxy-, C, r Alko.xy-! Carhoxy- 
odorCj r Alkoxy -carbon y I gruppc suhsiiiuicri sein konnon. 
und doren Sal/.e. 

5. Suhsiiiuicric Fndolinone dcr altecmeinen l'orniel I genial* Ansprueh 1. in dor 
X ein SauoiNloffaloni, 

R, cin Wassersioffaioni, 

R: cine Aniinocarbonvkruppe, 

R< cine Phony loruppc. 

R4 cin Wassersioffaioni und 

Rs cine Phony lyruppe, die in 4-Slellun^ durch cin Bromuioin, durch cine Aminomoihyk Dimelhx lantinoniethvk 
Dieihylaininomcihyk Pyrrolidinomeihyk Piperidinomeihyk ITexanielhyleninunoiuoihyl-. 4-Phenvl-piperidino- 
oder 4-Mon/yl-piporidinoi:ruppo subsliluiori isi. bedeuien. 
und doren Sal /e. 

6. Polemic subsiiiuierie fndolinonc dcr alli»emeinen l'ormcl I gemalS Ansprueh 1 : 

(a) l-(4-Aminomcihyl-phenylaminoH-pheny kueihylen |-5-amido-2-indolinon. 

lb) }-'/-{ I-Phonylamino)-1 -phony l-nielhy len)-vumido-2-indolinon. 

(c) V/-| l-(4-Hroni-phonylai)iinii)-I-phonyl-nieih\ lcn|-ri-aiuido-2-ind.>linon. 

id) y/r \ H4-Dimeihylumino-meihvl)-phenylan^ 

ic) l-(4-Pyn-olnlinonicihy[-phcnyianiino )-l-phcny l-nici hylcn |-5-nmulo-2-imiolinon, 
(f) V/-| l-(4-Piporidinoinoihyi-p!Knyianiino)-l-phonyi-inoih\ion|-5-aniido-2-i 

iy) 1 -(4-1 lo.xaineihyloniminoniolhyl-phenylaiuino)-] -phenyl- meihvlcn |->aniido-2-indolinon-lrilluor- 
aeeial, 

(h) y/,-\ l-(4-(4dk7i/.yl-piporidino)-nioihvl)-phonvl;iniino)-l-phonyl-niolh\ len |-5-amido-2-indoIinon 
und doren Sal/o. 

7. Physiologisch verlra^liohe Sal/.e dcr Verbindun^en gcrnijIS den Anspriiohen 1 his 6. 

8. Ar/.noiniillol, enlhalicnd cine Verbindunu nach mindcslens einemder Anspruche I his 0 odor ein Sal/ i!emati An- 
sprueh 7 neben geiiehenen falls einem odc\- mehreren inorion Tra^crsloffen und/oder Verdunnunusuiilieln. 

{ ). Verwendum! einer Verbindiun! nach mindcslens einem dor Anspruche 1 his 0 nder ein Sal/ gonial Ansprueh 7 
zur I lersicllung oinos Ar/neimiuels. welches /ur Ikhandlung von ox/essiven odor anonialen /ellproli feral ionen ne- 
eionei isi. 

10. Vorfahren /ur Herslellung oinos Ar/noimiiiols ocmuK Ansprueh 8. dadurch iickcnn/.cichneL duG auf niohloho- 
mischom Weue cine Vcrbindunjj nach mindcslens einem dcr Anspruche 1 bis (> odor ein Sal/, genial Ansprueh 7 in 
oinen odor mehrero inerle Tra^ersioffe und/oder Verdiinnumisniiilel einyearbeiiel vvird. 

11. Vorfahren /.ur ITersiellunj! dcr Verhindunuen iiemuB den Anspriichcn I bis 7. dadurch gokenn/oiehnel. daf> 
a. cine Veibindunn dor alliiemeinen l 'ormcl 




(id , 



in dcr 

X. R : und R ; uic in don Anspriichcn 1 bis 6 crwahnl dolinieri sind. 

R„ cin Wassersioffaioni. cine Scluil/iimppe fur das Siicksloffalom dor I.aclaiiiiiruppo odor cine Bindunsj an 
cine 1 esl phase und 

7.\ cin ITalogenaioni. eino Hydroxy-. Alkoxy- odor Aralkoxygruppe beilcuicn. 
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mil einoni Ainin der allucmcincn I 'ornicl 



H - 



R, 



■III) , 



in der 

lla iinil R< wic in don Anspriichen I bis 6 erwiihni deliniori sind. uimiesel/.i und erlorderlichcnlalls ansehlie- 
bend ein veruendeler Sclim/puppo liir das Slicksiotlalorn dor I.aeianij>ruppc odor cine so erhalieno Verbin- 
dunc von oiner l'esl phase abaespallen u ird oder 

b. /.urlleisielluniieiner-Verbiiuliiniidei albjenieiiieti I nrniel F. ilie eineAiuiiioiiieilivl-mpiv enduili undXein 
S'auersiollaioni darsielli. cine Vcrbimlung der allgoiiwincn I'orniel 



R, 



R. 



f — N 




(IV) , 



in der 

Ri bis R 4 wic in den Anspriichen 1 bis (> erwahni delinieri sind und 

R- mil dcr Mal^abe die liir R> in den Anspriichen 1 bis 6 erwahnten Bedeimmaen aulweisi daK R s cine (V 
unogruppc enihall, redu/.iori wird und 

ycwunschienlalls an sch lie Bend cine so erhahene Verbindunt! der jllcemcincn lormel L die cine Alkowcarbo- 
n\ liiriippe enihall. nmiels flvdroiyse in cine enisprechcnde ( arboxvverbindunu uberecliihrl wird oder 
cine so erhahene Verbindun- der alkcmeinen I ormel I. die cine Amino- oder Alkvlaiiiinouruppc enihall mil- 
ids Alkvheruiv- oder reduknver Alkylicrtin- in cine cnispreehende Alkv (amino- oder Dialkvlaminovcrbin- 
iiuni; iibeavluhn w ird oder 

cine soerl^hene Verbindunu der ailecnieinen I onnei I. die cine Amino- oder Alkvlamino-ruppe enihall. mil- 
lels Aeyhctun^ in cine cnispreehende Ae\ Iverbindtm^ liberie liihri wird oder 

cine so erhahene Verbmdum: der all-emeincn 1'oriiicl L die cine (urbnxvgruppe enihall. minds Veresierun- 
oder Amidierung in cine cnispreehende lisler- oder Aniinocarbonvlverbindunu iiberacliihrl wird oder 
erlorderlichcnlalls em wahrend den t Jmset/iingcn /urn Schtil/c von rcakiiven (imnpen vcrwendcier Schui/- 
resl abgespalien wird oder 

L'ewiinschicnlalls unschlieBeml cine so erhahene Verbindung der alkicmeincn l ormel [ in ilire Siereoisomere 
aulgclrcnni wird oder 

cine so erhahene Verbindum; der allgemeincn l ormel 1 in ihre Sal/.e. insbesondere fur die pharma/euiische 
Anwendung in ihre phvsiolo-iseh vcririig lichen Sal/.e mil einer anooianisehen oder or-anisehen Satire oder 
base, iibersietuhrl wird. - w 
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10 



The present invention relates to new substituted 
indolinones of general formula 



15 



20 



25 



30 




35 



(I) , 



the isomers thereof, the salts thereof, particularly the 
physiologically acceptable salts thereof which have 
valuable properties. 

The above compounds of general formula I wherein Rl 
denotes a hydrogen atom or a prodrug group have valuable 
pharmacological properties, particularly an inhibiting 
effect on various kinases, especially complexes of CDKs 
(CDK1, CDK2, CDK3, CDK4, CDK6, CDK7, CDK8 and CDK9) with 
their specific cyclines (A, Bl, B2, C, Dl, D2, D3, E, F, 
Gl, G2, H, I and K) and on viral cycline (cf. L. Mengtao 
in J. Virology 71(3), 1984-1991 (1997)), and the other 
compounds of the above general formula I wherein Rl does 
not represent a hydrogen atom or a prodrug group are 
valuable intermediate products for preparing the 
abovementioned compounds . 
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Thus, the present invention relates to the above 
compounds of general formula I (the compounds wherein Rl 
denotes a hydrogen atom or a prodrug group having 
valuable pharmacological properties), the pharmaceutical 
5 compositions containing the pharmacologically active 

compounds, their use and processes for preparing them. 



In the above general formula I 



10 X denotes an oxygen or sulphur atom, 



R x denotes a hydrogen atom, a C^-alkoxy-carbonyl or 
C 2 _ 4 -alkanoyl group, 

15 R 2 denotes a carboxy-, C 1 . 4 -alkoxy-carbonyl or 

aminocarbonyl group wherein the amino moiety may be 
substituted by one or two C 1 _ 3 -alkyl groups and the 
substitutents may be identical or different, 

2 0 R 3 denotes a phenyl or naphthyl group which may be 

substituted by fluorine, chlorine or bromine atoms, by 
C 1 _ 3 -alkyl, C 1 _ 3 -alkoxy, cyano, trif luoromethyl, nitro, 
amino, C^-alkylamino, di- (C 1 _ 3 -alkyl) -amino, 
C 2 _ 4 -alkanoyl-amino, N- (C^-alkyl) -C 2 _ 4 -alkanoylamino , 

25 N- (C^-alkyl) -C 2 _ 4 -alkanoylamino, C 1 . 3 -alkylsulphonylamino / 
amino-C^-alkyl, C 1 _ 3 -alkylamino-C 1 . 3 -alkyl, di- 
(C 1 _ 3 -alkyl) -amino-C 1 . 3 ~alkyl, N- (C 2 _ 4 -alkanoyl ) -amino- 
C 1 _ 3 -alkyl or N- (C 2 _ 4 -alkanoyl ) -C 1 _ 3 -alkylamino-C 1 _ 3 -alkyl 
groups and the substituents may be identical or 

30 different, 



R 4 denotes a hydrogen atom or a C 1 _ 3 -alkyl group and 
R 5 denotes a hydrogen atom, 

35 

a (Vs-alkyl group optionally substituted by a phenyl, 
carboxy or C 1 _ 3 -alkoxy-carbonyl group, 



r 
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a C 3 _ 7 -cycloalkyl group optionally substituted by a 
C 1 _ 3 -alkyl group, 

an indanyl group optionally substituted by a C 1 „ 3 -alkyl 
5 group, 

a 5 -member ed heteroaryl group which contains an imino 
group optionally substituted by a C 1 _ 3 -alkyl group, an 
oxygen or sulphur atom or an imino group optionally 

10 substituted by a C 1 _ 3 -alkyl group and an oxygen, sulphur 
or nitrogen atom or two nitrogen atoms or a 6-membered 
heteroaryl group which contains 1 to 3 nitrogen atoms, 
whilst additionally a 1 , 3-butadienylene bridge may be 
attached via two adjacent carbon atoms or via one carbon 

15 atom and an adjacent imino group of the abovementioned 
5- and 6-membered heteroaryl groups and the carbon 
skeleton of the abovementioned mono- and bicyclic rings 
may be mono or disubstituted by fluorine, chlorine, 
bromine or iodine atoms, by C^-alkyl or cyano groups 

20 and the substituents may be identical or different, 

a pyrrolidinyl or piperidinyl group linked via a carbon 
atom, which may be substituted at the nitrogen atom by a 
C 1 _ 3 -alkyl group, 

25 

a phenyl group optionally disubstituted by fluorine, 
chlorine, bromine or iodine atoms, by C^-alkyl, Cj_ 3 - 
alkoxy, carboxy, C 1 _ 3 -alkoxycarbonyl , aminosulphonyl , 
nitro or cyano groups, whilst the substituents may be 
30 identical or different, 

a phenyl, pyridyl, pyrimidyl or thienyl group each of 
which is substituted by a trif luoromethoxy group, 

by a fluorine, chlorine, bromine or iodine atom, by 
35 a C 1 . 3 -alkoxy group which may be substituted in the 2- or 
3- position by an amino, C 1 _ 3 -alkylamino, di-(C 1 _ 3 - 
alkyl) amino, phenyl-C^-alkylamino, N- (C^-alkyl) -phenyl- 
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C 1 _ 3 -alkylamino f pyrrolidino or piperidino group, 

by a phenyl-C 1 _ 3 -alkylamino-C 1 _3«-alkyl group which may 
be mono- or disubstituted in the phenyl nucleus by a 
trif luoromethyl group, by fluorine, chlorine, bromine or 
5 iodine atoms, by C^-alkyl or C^-alkoxy groups, whilst 
the substituents may be identical or different, and 
additionally may be replaced at the amine nitrogen atom 
by a C 1 _ 3 -alkyl group wherein the hydrogen atoms from 
position 2 may be wholly or partially replaced by 

10 fluorine atoms, 

by a C^-alkyl, phenyl, imidazolyl, C 3 _ 7 -cycloalkyl, 
C 1 _ 3 -alkoxy-C 1 _ 3 ~alkoxy, phenyl-C^-alkoxy , carboxy- 
C 1 _ 3 -alkyl, C 1 _ 3 -alkoxycarbonyl-C 1 „ 3 -alkyl , carboxy , 
C^-alkoxycarbonyl , aminocarbonyl, C 1 _ 3 ~alkylamino- 

15 carbonyl, di- (C^-alkyl) -aminocarbonyl , phenyl- 

C 1 _ 3 -alkylaminocarbonyl , N- (C 1 . 3 -alkyl) -phenyl-C^- 
alkylaminocarbonyl , piperazinocarbonyl, N- (C^ 3 -alkyl) - 
piperazinocarbonyl, nitro, amino, C 1 . 3 -alkylamino, di- 
(C 1 _ 3 -alkyl) -amino, pyrrolidino, piperidino, morpholino, 

20 C 2 - 4 -alkanoyl-amino, N- (C 1 _ 3 -alkyl) -C 2 - 4 -alkanoylamino , 
benzoylamino or N- (C 1 _ 3 -alkyl ) -benzoylamino group, 

by an N- (C^-alkyl ) -C 2 _ 4 -alkanoylamino group which is 
additionally substituted in the alkyl moiety by a 
carboxy or C 1 _ 3 -alkoxycarbonyl group, 

25 by a C 1 . 3 -alkylaminocarbonyl or di- (C 1 . 3 -alkyl) - 

aminocarbonyl group wherein an alkyl moiety is 
additionally substituted by a di- (C 1 _ 3 -alkyl ) -amino 
group, or 

by an N- (C 1 _ 3 -alkyl) -C 1 „ 3 -alkylsulphonylamino or 
30 N- (C 1 . 3 -alkyl) -phenylsulphonylamino group wherein the 

alkyl moiety may additionally be substituted by a cyano, 
carboxy, C 1 _ 3 -alkoxycarbonyl , C 1 _ 3 -alkylamino, di- 
(C 1 _ 3 -alkyl ) -amino group, aminocarbonyl, C x „ 3 - 
alkylaminocarbonyl, di- (C 1 _ 3 -alkyl) -aminocarbonyl, 
35 piperidinocarbonyl or 2- [di- (C 1 _ 3 -alkylamino) ] - 
ethylaminocarbonyl group, 
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a phenyl or thienyl group substituted by a C^-alkyl 
group wherein the alkyl moiety is substituted by a 
hydroxy, C^-alkoxy, carboxy, C 1 _ 3 -alkoxy-carbonyl, amino, 
(Vs-alkylamino, di- (C^-alkyl) -amino, C 2 _ 4 -alkanoylamino, 
5 N- (C^-alkyl) -C 2 _ 4 -alkanoylamino, pyrrolidino, 

dehydropyrrolidino, piperidino, dehydropiperidino, 3- 
hydroxypiperidino, 4 -hydroxypiperidino, 
hexamethyleneimino, morpholino, thiomorpholino, 
piperazino, 4- (C^-alkyl) -piperazino, 4-phenyl- 

10 piperazino, 4- (C 2 _ 4 -alkanoyl ) -piperazino, 4-benzoyl- 
piperazino or >imidazolyl group, 

whilst the abovementioned saturated 
cycloalkyleneimino rings, C^-alkylamino or di- 
(C^s-alkyl) -amino groups may additionally be substituted 

15 by one or two C^-alkyl groups, by a C 3 _ 7 -cycloalkyl, 
hydroxy, C 1 _ 3 -alkoxy, carboxy, C 1 _ 3 -alkoxycarbonyl, 
aminocarbonyl, C 1 _ 3 -alkylaminocarbonyl or di- (C 1 _ 3 -alkyl) - 
aminocarbonyl group, by a phenyl-C 1 . 3 -alkyl or phenyl 
group optionally mono- or disubstituted in the phenyl 

20 nucleus by fluorine, chlorine, bromine or iodine atoms 

or by C 1 _ 3 -alkyl or cyano groups, whilst the substituents 
may be identical or different, 

or a methylene group adjacent to the nitrogen atom 
in the abovementioned cycloalkyleneimino rings may be 

2 5 replaced by a carbonyl or sulphonyl group, and the 
abovementioned monosubstituted phenyl groups may 
additionally be substituted by a fluorine, chlorine or 
bromine atom or by a methyl, amino, C 1 _ 3 -alkylamino or 
di- (C 1 _ 3 -alkyl ) -amino group, or 

30 a phenyl ring optionally substituted by one or two 

C^-alkoxy groups may be fused to one of the 
abovementioned unsubstituted cycloalkyleneimino rings 
via two adjacent carbon atoms. 

35 The carboxy groups mentioned in the definition of the 
groups above may also be replaced by a group which can 
be converted in vivo into a carboxy group and 
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the amino and imino groups mentioned in the definition 
of the groups above may also be replaced by a group 
which can be cleaved in vivo. 



5 Moreover, the saturated alkyl and alkoxy moieties 

mentioned in the above definition containing more than 2 
carbon atoms also include the branched isomers thereof, 
such as, for example, the isopropyl, tert -butyl, 
isobutyl group, etc. 

10 

Preferred compounds of general formula I are those 
wherein 




X denotes an oxygen or sulphur atom, 

15 

R x denotes a hydrogen atom, a C^-alkoxy-carbonyl or 
C 2 _ 4 -alkanoyl group, 

R 2 denotes a carboxy-, C^-alkoxy-carbonyl or 
2 0 aminocarbonyl group wherein the amino moiety may be 
substituted by one or two C 1 _ 3 -alkyl groups and the 
substituents may be identical or different, 



R 3 denotes a phenyl or naphthyl group which may be 
25 substituted by fluorine, chlorine or bromine atoms, by 
CV 3 -alkyl, C 1 _ 3 ~alkoxy, cyano, trif luoromethyl , nitro, 
amino, C 1 _ 3 -alkylamino, di- (C 1 _ 3 -alkyl) -amino, 
C 2 _ 4 -alkanoyl-amino, N- (C 1 . 3 -alkyl) -C 2 _ 4 -alkanoylamino , 
N- (C 1 _ 3 -alkyl) -C 2 _ 4 -alkanoylamino, C 1 ^ 3 -alkylsulphonylamino, 
3 0 amino-C^-alkyl, C 1 _ 3 -alkylamino-C 1 _ 3 -alkyl , di- 

(C 1 _ 3 -alkyl) -amino-C 1 _ 3 -alkyl, N- (C 2 _ 4 -alkanoyl ) -amino- 
C 1 _ 3 ~alkyl or N- (C 2 _ 4 -alkanoyl ) -C^-alkylamino-C^-alkyl 
groups and the substituents may be identical or 
different , 



R 4 denotes a hydrogen atom or a C 1 ^ 3 -alkyl group and 
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R 5 denotes a hydrogen atom, 

a C^-alkyl group optionally substituted by a phenyl, 
carboxy or C 1 _ 3 -alkoxy-carbonyl group, 

a C 3 _ 7 -cycloalkyl group optionally substituted by a 
C 1 _ 3 -alkyl group, 

an indanyl group optionally substituted by a C 1 _ 3 -alkyl 
group, 

a 5-membered heteroaryl group which contains an imino 
group optionally substituted by a C 1 ^ 3 -alkyl group, an 
oxygen or sulphur atom or an imino group optionally 
substituted by a C 1 . 3 -alkyl group and an oxygen, sulphur 
or nitrogen atom or two nitrogen atoms or a 6-membered 
heteroaryl group which contains 1 to 3 nitrogen atoms, 
whilst additionally a 1 , 3-butadienylene bridge may be 
attached via two adjacent carbon atoms or via one carbon 
atom and an adjacent imino group of the abovementioned 
5- and 6-membered heteroaryl groups and the carbon 
skeleton of the abovementioned mono- and bicyclic rings 
may be mono or disubstituted by fluorine, chlorine, 
bromine or iodine atoms, by C-^-alkyl or cyano groups 
and the substituents may be identical or different, 

a pyrrolidinyl or piperidinyl group linked via a carbon 
atom, which may be substituted at the nitrogen atom by a 
C 1 _ 3 -alkyl group, 

a phenyl group optionally mono- or disubstituted by 
fluorine, chlorine, bromine or iodine atoms, by 
C^-alkyl or cyano groups, whilst the substituents may 
be identical or different, 



a phenyl, pyridyl, pyrimidyl or thienyl group each of 
which is substituted by a C 3 . 7 -cycloalkyl , C 1 _ 3 -alkoxy, 
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phenyl-C^-alkoxy, carboxy-C^-alkyl, C 1 _ 3 -alkoxy- 
carbonyl-C 1 . 3 -alkyl / carboxy , C 1 _ 3 -alkoxycarbonyl f 
aminocarbonyl, C 1 _ 3 -alkylaminocarbonyl , di- (C 1 _ 3 ~alkyl) - 
aminocarbonyl, nitro, amino, C 1 _ 3 -alkylamino / di- 
5 (C 1 _ 3 -alkyl) -amino, C 2 _ 4 -alkanoyl-amino , N- (C 1 . 3 -alkyl) - 

C 2 _ 4 -alkanoylamino or N- (C 1 _ 3 -alkyl) -C 2 _ 4 -alkanoylamino 
group, by a C 1 _ 3 -alkylaminocarbonyl group wherein the 
alkyl moiety additionally substituted by a di- 
(C 1 _ 3 -alkyl) -amino group, or by a N- (C 1 _ 3 -alkyl ) -C 1 _ 3 -al- 
10 kylsulphonylamino group wherein the alkyl moiety may 
additionally be substituted by a cyano, carboxy, 
C 1 _ 3 -alkoxycarbonyl, C 1 _ 3 -alkylamino or di- (C 1 _ 3 -alkyl) - 
amino group, 

15 a phenyl or thienyl group substituted by a C 1 _ 3 -alkyl 
group wherein the alkyl moiety is substituted by a 
hydroxy, C 1 _ 3 -alkoxy, carboxy, C 1 _ 3 -alkoxy-carbonyl , amino, 
CVs-alkylamino, di- (C^s-alkyl) -amino, C 2 _ 4 -alkanoylamino, 
N- (C 1 _ 3 -alkyl) -C 2 _ 4 -alkanoylamino, pyrrolidine, piperidino, 

20 hexamethyleneimino, morpholino, piperazino, 

4- (C 1 _ 3 -alkyl) -piperazino, 4- (C 2 _ 4 -alkanoyl ) -piperazino, 
4-benzoyl-piperazino or imidazolyl group, whilst the 
abovementioned cycloalkyleneimino rings, C^-alkylamino 
or di- (C^-alky!) -amino groups may additionally be 

25 substituted by a C^s-alkyl, C 3 _ 7 -cycloalkyl , hydroxy, 

C 1 . 3 -alkoxy, carboxy, C 1 ^ 3 -alkoxycarbonyl, aminocarbonyl , 
C 1 „ 3 -alkylaminocarbonyl or di- (C 1 ^ 3 -alkyl) -aminocarbonyl 
group, by a phenyl-C 1 _ 3 -alkyl or phenyl group optionally 
mono or disubstituted in the phenyl nucleus by fluorine, 

30 chlorine, bromine or iodine atoms or by C 1 _ 3 -alkyl or 

cyano groups, whilst the substituents may be identical 
or different, or a methylene group adjacent to the 
nitrogen atom in the abovementioned cycloalkyleneimino 
rings may be replaced by a carbonyl or sulphonyl group, 

35 and the abovementioned monosubst ituted phenyl group may 
additionally be substituted by a fluorine, chlorine or 
bromine atom or by a methyl group, 
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particularly those compounds of general formula I 
wherein 



X denotes an oxygen atom, 

5 

R x denotes a hydrogen atom or a C 1 _ 4 -alkoxycarbonyl group, 

R 2 denotes a carboxy, C 1 _ 4 -alkoxycarbonyl or aminocarbonyl 
group wherein the amino moiety may be substituted by one 
10 or two C^-alkyl groups and the substituents may be 
identical or different, 

R 3 denotes a phenyl group optionally substituted by a 
fluorine, chlorine or bromine atom, by a methyl, cyano 
15 or aminomethyl group, 

R 4 denotes a hydrogen atom or a methyl group and 

R 5 denotes a hydrogen atom, 

20 

a C^-alkyl group optionally substituted by a carboxy or 
C^-alkoxycarbonyl group, or a benzyl group, 

a C 3 _ 7 -cycloalkyl group optionally substituted by a 
25 methyl group, 

an indanyl, pyridyl, oxazolyl, thiazolyl or imidazolyl 
group optionally substituted by a methyl group, to which 
a phenyl ring may additionally be fused via two adjacent 
30 carbon atoms, 

a methylphenyl group optionally substituted by a 
fluorine, chlorine or bromine atom, or by a methoxy, 
carboxy, C 1 . 3 -alkyloxycarbonyl , nitro or aminosulphonyl 
35 group, or a dimethoxyphenyl group, 
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a pyrrolidinyl or piperidinyl group linked via a carbon 
atom, which may be substituted at the nitrogen atom by a 
C 1 _ 3 -alkyl group, 



5 a phenyl group which is substituted 

by a trif luoromethoxy group, by a fluorine, 
chlorine, bromine or iodine atom, 

by a C^-alkoxy group which may be substituted in 
the 2- or 3- position by an amino, C 1 _ 3 -alkylamino, di- 

10 (C^-alkyl) amino, phenyl-C 1 _ 3 -alkylamino, N- (C 1 _ 3 -alkyl) - 

phenyl-C 1 . 3 -alkylamino, pyrrolidino or piperidino group, 
by a phenyl-C 1 _ 3 -alkylamino-C 1 „ 3 "alkyl group which may be 
[substituted] in the phenyl nucleus by a fluorine, 
chlorine, bromine or iodine atom, by a C^-alkyl, C^- 

15 alkoxy or trif luoromethyl group and additionally at the 
amine nitrogen atom by a C 1 _ 3 -alkyl group wherein the 
hydrogen atoms from position 2 may be wholly or 
partially replaced by fluorine atoms, 

by a C^-alkyl, phenyl, imidazolyl, C 3 _ 7 -cycloalkyl , 

2 0 C 1 _ 3 -alkoxy-C 1 _ 3 -alkoxy, phenyl-C x _ 3 -alkoxy , carboxy- 
C^-alkyl , C 1 _ 3 -alkoxycarbonyl-C 1 _ 3 -alkyl, carboxy, 
C x _ 3 -alkoxycarbonyl , aminocarbonyl , C^-al kylamino- 
carbonyl, di- (C 1 _ 3 -alkyl) -aminocarbonyl, phenyl- 
C 1 . 3 -alkylaminocarbonyl, N- (C 1 _ 3 -alkyl) -phenyl-C^- 

25 alkylaminocarbonyl, piperazinocarbonyl, N- (C 1 . 3 -alkyl) - 
piperazinocarbonyl, nitro, amino, C 1 . 3 -alkylamino, di- 
(C 1 . 3 -alkyl) -amino, pyrrolidino, piperidino, morpholino, 
C 2 _ 4 -alkanoyl-amino, N- (C 1 _ 3 -alkyl) -C 2 _ 4 -alkanoylamino , 
benzoylamino or N- (C 1 _ 3 -alkyl ) -benzoylamino group, 

30 by an N- (C 1 _ 3 -alkyl) -C 2 _ 4 -alkanoylamino group which is 
additionally substituted in the alkyl moiety by a 
carboxy or C 1 . 3 -alkoxycarbonyl group, 

by a C 1 _ 3 -alkylaminocarbonyl or di- (C 1 _ 3 -alkyl ) - 
aminocarbonyl group wherein an alkyl moiety is 

35 additionally substituted by a di- (C 1 _ 3 -alkyl ) -amino 
group, or 

by an N- (C 1 . 3 -alkyl ) -C 1 _ 3 -alkylsulphonylamino or 
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N- (C 1 _ 3 -alkyl) -phenylsulphonylamino group wherein the 
alkyl moiety may additionally be substituted by a cyano, 
carboxy, C^-alkoxycarbonyl, C^-alkylamino, di- 
(C^-alkyl) -amino group, aminocarbonyl, C x _ 3 - 
5 alkylaminocarbonyl, di- (C^-alkyl) -aminocarbonyl, 
piperidinocarbonyl or 2- [di- (C 1 _ 3 -alkylamino) ] - 
ethylaminocarbonyl group, 



a phenyl group optionally substituted by a C^-alkyl 

10 group wherein the alkyl moiety is substituted by a 

hydroxy, C 1 _ 3 -aikoxy f carboxy, C 1 . 3 -alkoxy-carbonyl , amino, 
C^s-alkylamino, di- (C^-alkyl) -amino, C 2 _ 4 -alkanoylamino, 
N- (C 1 _ 3 -alkyl) -C 2 _ 4 -alkanoylamino, pyrrolidino, 
dehydropyrrolidino, piperidino, dehydropiperidino, 3- 

15 hydroxypiperidino, 4-hydroxypiperidino, 

hexamethyleneimino, morpholino, thiomorpholino, 
piperazino, 4- (C 1 . 3 -alkyl) -piperazino, 4-phenyl- 
piperazino, 4- (C 2 _ 4 -alkanoyl ) -piperazino, 4-benzoyl- 
piperazino or imidazolyl group, 

20 whilst the abovementioned saturated 

cycloalkyleneimino rings, C^-alkylamino or di- 
(C^-alkyl) -amino groups may additionally be substituted 
by one or two C^-alkyl groups, by a C 3 _ 7 -cycloalkyl , 
hydroxy, C^-alkoxy, carboxy, C 1 „ 3 -alkoxycarbonyl , 

25 aminocarbonyl, C^-alkylaminocarbonyl or di- (C 1 . 3 -alkyl) - 
aminocarbonyl group, by a phenyl-C^-alkyl or phenyl 
group optionally mono- or disubstituted in the phenyl 
nucleus by fluorine, chlorine, bromine or iodine atoms 
or by C^-alkyl or cyano groups, whilst the substituents 

30 may be identical or different, 

or a methylene group adjacent to the nitrogen atom 
in the abovementioned cycloalkyleneimino rings may be 
replaced by a carbonyl or sulphonyl group, and the 
abovementioned monosubstituted phenyl groups may 

35 additionally be substituted by a fluorine, chlorine or 
bromine atom or by a methyl, amino, C 1 „ 3 -alkylamino or 
di- (C^-alkyl) -amino group, or 
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a phenyl ring optionally substituted by one or two 
C 1 . 3 -alkoxy groups may be fused to one of the above- 
mentioned unsubstituted cycloalkyleneimino rings via two 
adjacent carbon atoms, 
the isomers and salts thereof. 

Particularly preferred compounds of the above general 
formula I are those wherein 

X denotes an oxygen atom, 

R x denotes a hydrogen atom, 

R 2 denotes a carboxy, C 1 _ 4 -alkoxycarbonyl or aminocarbonyl 
group wherein the amino moiety may be substituted by one 
or two C 1 _ 3 ~alkyl groups and the substituents may be 
identical or different, 

R 3 denotes a phenyl group optionally substituted by a 
methyl group, 

R 4 denotes a hydrogen atom or a methyl group and 
R 5 denotes a hydrogen atom, 

a C 1 _ 3 -alkyl group, a benzyl group or a methyl or ethyl 
group substituted by a carboxy or C 1 „ 3 -alkoxycarbonyl 
group, 

a C 3 _ 7 -cycloalkyl group optionally substituted by a 
methyl group, 

an indanyl, pyridyl, oxazolyl, thiazolyl or imidazolyl 
group optionally substituted by a methyl group, to which 
a phenyl ring may additionally be fused via two adjacent 
carbon atoms , 
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a methylphenyl group optionally substituted by a 
fluorine, chlorine or bromine atom, or by a methoxy, 
carboxy, C 1 _ 3 -alkyloxycarbonyl / nitro or aminosulphonyl 
group, or a dimethoxyphenyl group, 

a 3-pyrrolidinyl or 4-piperidinyl group which may be 
substituted at the nitrogen atom by a C 1 . 3 -alkyl group, 

a phenyl group which is substituted 

by a trif luoromethoxy, benzyloxy, cyano or nitro 
group, by a fluorine, chlorine or bromine atom, 

by a C^-alkoxy group, whilst the ethoxy and n- 
propoxy groups may each be terminally substituted by a 
dimethylamino , diethylamino , N-ethyl-methylamino , N- 
benzyl-methylamino or piperidino group, 

by a phenyl-C 1 . 3 -alkylamino-C 1 ^ 3 -alkyl group which may 
be substituted in the phenyl nucleus by a fluorine, 
chlorine, bromine or iodine atom, by a methyl, methoxy 
or trif luoromethyl group and additionally at the amine 
nitrogen atom by a C^-alkyl or 2 , 2 , 2-trif luoroethyl 
group, 

by a C^-alkyl, phenyl, imidazolyl, cyclohexyl, 
methoxymethyl, carboxymethyl , C^-alkoxycarbonyl-methyl , 
carboxy, C^-alkoxycarbonyl , aminocarbonyl , 
C^-alkylaminocarbonyl, di- (C^-alkyl) -aminocarbonyl, 
phenyl-C^-alkylaminocarbonyl, N- (C^-alkyl ) -phenyl-C^- 
alkylaminocarbonyl, piperazinocarbonyl, N- (C 1 _ 3 -alkyl) - 
piperazinocarbonyl, amino, C 1 . 3 -alkylamino, di- 
(C 1 _ 3 -alkyl) -amino, pyrrolidino, piperidino, morpholino, 
C 2 _ 4 -alkanoyl-amino, N- ( C x _ 3 -alkyl ) -C 2 _ 4 -alkanoylamino , 
benzoylamino or N- (C^-alkyl) -benzoylamino group, 

by an N- (C 1 . 3 -alkyl ) -C 2 _ 4 -alkanoylamino group which is 
additionally substituted in the alkyl moiety by a 
carboxy or C^-alkoxycarbonyl group, 

by a C^-alkylaminocarbonyl or di- (C 1 . 3 -alkyl ) - 
aminocarbonyl group wherein an alkyl moiety is 
additionally substituted by a di- (C 1 _ 3 -alkyl ) -amino 
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group, or 

by an N- (C 1 _ 3 -alkyl) -C 1 _ 3 -alkylsulphonylamino or 
N- (C 1 _ 3 -alkyl) -phenylsulphonylamino group wherein the 
alkyl moiety may additionally be substituted by a cyano, 
5 carboxy, C 1 _ 3 -alkoxycarbonyl f C 1 _ 3 -alkylamino, di- 
(C 1 _ 3 -alkyl ) -amino group, aminocarbonyl, 
alkylaminocarbonyl, di- (C 1 . 3 -alkyl) -aminocarbonyl, 
piperidinocarbonyl or 2- [di- (C 1 _ 3 -alkylamino) ]- 
ethylaminocarbonyl group, 

10 

a phenyl group optionally substituted by a C 1 _ 3 -alkyl 
group wherein the alkyl moiety is substituted by a 
hydroxy, C 1 . 3 -alkoxy, carboxy, C^-alkoxy-carbonyl, amino, 
C^-alkylamino, di- (C^-alkyl) -amino, C 2 _ 4 -alkanoylamino, 

15 N- (C 1 _ 3 -alkyl) -C 2 _ 4 -alkanoylamino, pyrrolidino, 

dehydropyrrolidino, piper idino, dehydropiperidino, 4- 
hydroxypiperidino , hexamethyleneimino , morpholino , 
thiomorpholino, piperazino, 4- (C^-alkyl ) -piperazino, 4- 
phenyl-piperazino, 4- (C 2 _ 4 -alkanoyl) -piperazino, 

20 4-benzoyl-piperazino or imidazolyl group, 
whilst the abovementioned saturated 
cycloalkyleneimino rings may additionally be substituted 
by a phenyl group or by one or two methyl groups, 

the abovementioned C^-alkylamino and di-(C 1 „ 5 - 

25 alkyl) -amino groups may additionally be substituted by 
one or two C 1 ^ 3 -alkyl groups, by a cyclohexyl, hydroxy, 
C 1 _ 3 -alkoxy , carboxy, C 1 _ 3 -alkoxycarbonyl , aminocarbonyl , 
C 1 _ 3 -alkylaminocarbonyl or di- (C^-alkyl) -aminocarbonyl 
group, by a phenyl-C 1 . 3 -alkyl or phenyl group optionally 

30 substituted in the phenyl nucleus by a fluorine, 

chlorine, bromine or iodine atom or by a methyl or cyano 
group, 

or a methylene group adjacent to the nitrogen atom 
in the abovementioned cycloalkyleneimino rings may be 
35 replaced by a carbonyl or sulphonyl group, and the 
abovementioned monosubst ituted phenyl groups may 
additionally be substituted by a fluorine, chlorine or 
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bromine atom or by a methyl, amino, C^-alkylamino or 
di- (C^-alkyl) -amino group, or 

a phenyl ring optionally substituted by one or two 
Ci-3-alkoxy groups may be fused to one of the 
5 abovementioned unsubstituted cycloalkyleneimino rings 
via two adjacent carbon atoms, 

the isomers and salts thereof. 

10 Most particularly preferred compounds of the above 
general formula I are those wherein 

X denotes an oxygen atom, 

15 R x denotes a hydrogen atom, 

R 2 denotes a carboxy or aminocarbonyl group wherein the 
amino moiety may be substituted by one or two C 1 . 3 -alkyl 
groups and the substituents may be identical or 
20 different, 

R 3 denotes a phenyl group optionally substituted by a 
methyl group, 

25 R 4 denotes a hydrogen atom and 

R 5 denotes a hydrogen atom, 

a 3-pyrrolidinyl or 4-piperidinyl group which may be 
30 substituted at the nitrogen atom by a C 1 _ 3 -alkyl group, 

a phenyl group which is substituted 

by a C^-alkoxy group, whilst the ethoxy and n-propoxy 
groups may each be terminally substituted by a 
35 dimethylamino, diethylamino, N-ethyl-methylamino, N- 
benzyl-methylamino or piperidino group, 

by a phenyl-C 1 ^ 3 -alkylamino-C 1 _ 3 -alkyl group which may be 
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substituted in the phenyl nucleus by a fluorine, 
chlorine, bromine or iodine atom, by a methyl, methoxy 
or trif luoromethyl group and additionally at the amine 
nitrogen atom by a C^-alkyl or 2 , 2 , 2-trif luoroethyl 
5 group, 

a phenyl group optionally substituted by a C 1 _ 3 -alkyl 
group wherein the alkyl moiety is substituted by a 
hydroxy, C 1 _ 3 -alkoxy, carboxy, C 1 . 3 -alkoxy-carbonyl, amino, 

10 CVs-alkylamino, di- (C^-alkyl) -amino, C 2 _ 4 -alkanoylamino, 
N- (C-^-alkyl) -C 2 - 4 -alkanoylamino, pyrrolidino, 
dehydropyrrolidino, piper idino, dehydropiperidino, 4- 
hydroxypiperidino, hexamethyleneimino, morpholino, 
thiomorpholino, piperazino, 4- (C^-alkyl) -piperazino, 4- 

15 phenyl-piperazino, 4- (C 2 _ 4 -alkanoyl ) -piperazino, 
4-benzoyl-piperazino or imidazolyl group, 
whilst the abovementioned saturated 
cycloalkyleneimino rings may additionally be substituted 
by a phenyl group or by one or two methyl groups , 

20 the abovementioned C^-alkylamino and di- (C^-alkyl) - 

amino groups may additionally be substituted by one or 
two C 1 _ 3 -alkyl groups, by a cyclohexyl, hydroxy, 
C 1 _ 3 -alkoxy , carboxy, C 1 _ 3 -alkoxycarbonyl , aminocarbonyl , 
C 1 _ 3 -alkylaminocarbonyl or di- (C 1 _ 3 -alkyl) -aminocarbonyl 

25 group, by a phenyl-C 1 _ 3 -alkyl or phenyl group optionally 
substituted in the phenyl nucleus by a fluorine, 
chlorine, bromine or iodine atom or by a methyl or cyano 
group, 

or a methylene group adjacent to the nitrogen atom 
30 in the abovementioned cycloalkyleneimino rings may be 
replaced by a carbonyl or sulphonyl group, and the 
abovementioned monosubstituted phenyl groups may 
additionally be substituted by a fluorine, chlorine or 
bromine atom or by a methyl, amino, C 1 . 3 -alkylamino or 
35 di- (C 1 _ 3 -alkyl) -amino group, or 

a phenyl ring optionally substituted by one or two 
C 1 _ 3 -alkoxy groups may be fused to one of the 




- 17 - 



abovementioned unsubstituted cycloalkyleneimino rings 
via two adjacent carbon atoms, 
the isomers and salts thereof. 



5 Particularly preferred are the abovementioned compounds 
wherein the group R 2 is in the 5-position, particularly 
the following compounds: 

(a) 3-Z- [1- (4-aminomethyl-phenylamino) -1-phenyl- 
10 methylene] -5-amido-2-indolinone , 

(b) 3-Z- ( 1-phenylamino) -1-phenyl-methylene ) -5-amido-2- 
indolinone, 



15 (c) 3-Z- [1- (4-bromophenylamino) -1-phenyl-methylene] -5- 
amido-2-indolinone, 

(d) 3-Z- [1- (4-dimethylamino-methyl) -phenylamino) -1- 
phenyl -methylene] -5-amido-2-indolinone, 

20 

(e) 3-Z- [1- (4-pyrrolidinomethyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone, 



(f ) 3-Z- [1- (4-piperidinomethyl-phenylamino) -1-phenyl- 
25 methylene] -5-amido-2-indolinone, 

(g) 3-Z- [1- (4-hexamethyleneiminomethyl-phenylamino) -1- 
phenyl -methylene] -5-amido-2-indolinone, 



30 (h) 3-Z- [1- (4- (4-benzyl-piperidino) -methyl) - 

phenylamino) -1-phenyl-methylene ] -5-amido-2-indolinone , 

(i) 3-Z- [1- (4- (N-butyl-aminomethyl) -phenylamino) -1- 
phenyl -methylene] -5-amido-2-indolinone, 

35 

( j ) 3-Z- [1- (4- (N- (phenyl-methyl) -aminomethyl ) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone, 
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(k) 3-Z- [1- (4- (N-methyl-N-benzyl-amino-methyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone, 

(1) 3-Z- [1- ( 4-piperidino-methyl-phenylamino) -1-phenyl- 
5 methylene] -5-dimethylcarbamoyl-2-indolinone, 

(m) 3-Z- [1- ( 4-piperidino-methyl-phenylamino) -1-phenyl- 
methylene] -5 -diethyl carbamoyl -2 -indolinone, 

10 (n) 3-Z-[l-(4- (3-diethylamino-propoxy) -phenylamino) -1- 

phenyl -methylene] -5-amido-2-indolinone 

and the salts thereof. 

15 According to the invention the new compounds are 

obtained for example using the following methods known 
in principle from the literature: 



a. reacting a compound of general formula 




(ii) , 



X, R 2 and R 3 are as hereinbefore defined, 
R 6 denotes a hydrogen atom, a protecting group for the 
nitrogen atom of the lactam group or a bond to a solid 
phase and 

30 

Z x denotes a halogen atom, a hydroxy, alkoxy or aralkoxy 
group, e.g. a chlorine or bromine atom, a methoxy, 
ethoxy or benzyloxy group, 



35 with an amine of general formula 



# • 
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wherein 

R 4 and R 5 are as hereinbefore defined, 

and if necessary subsequently cleaving any protecting 
group used for the nitrogen atom of the lactam group, or 
cleaving from a solid phase. 

A suitable protecting group for the nitrogen atom of the 
lactam group might be for example an acetyl, benzoyl, 
ethoxycarbonyl, tert . butyloxycarbonyl or 
benzyloxycarbonyl group and 

a suitable solid phase might be a Rink or Sieber resin. 

The reaction is conveniently carried out in a solvent 
such as dimethyl formamide, toluene, acetonitrile, 
tetrahydrofuran, dimethylsulphoxide, methylene chloride 
or mixtures thereof, optionally in the presence of an 
inert base such as triethylamine, N-ethyl- 
diisopropylamine or sodium hydrogen carbonate at 
temperatures between 20 and 175°C, whilst any protecting 
group used can be cleaved simultaneously by 
transamidation . 

If Z 1 in a compound of general formula II denotes a 
halogen atom, the reaction is preferably carried out in 
the presence of an inert base at temperatures between 20 
and 120°C. 

If Z l in a compound of general formula II denotes a 
hydroxy, alkoxy or aralkoxy group, the reaction is 
preferably carried out at temperatures between 20 and 
200°C. 

If any protecting group used subsequently has to be 
cleaved, this is conveniently carried out either hydro- 
lytically in an aqueous or alcoholic solvent, e.g. in 
methanol /water, ethanol /water , isopropanol /water, 
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tetrahydrof ur an/water , dioxane /water , 
dimethylf ormamide/water , methanol or ethanol in the 
presence of an alkali metal base such as lithium 
hydroxide, sodium hydroxide or potassium hydroxide at 
5 temperatures between 0 and 100°C, preferably at 
temperatures between 10 and 50°C, 



10 



15 



20 



or advantageously by transamidation with a primary or 
secondary organic base such as ammonia, methylamine, 
butylamine, dimethylamine or piperidine in a solvent 
such as methanol, ethanol, dimethylf ormamide and 
mixtures thereof or in an excess of the amine used at 
temperatures between 0 and 100°C, preferably at 
temperatures between 10 and 50°C. 

Any solid phase used is preferably cleaved using 
trif luoroacetic acid and water in the presence of a 
dialkylsulphide such as dimethylsulphide at temperatures 
between 0 and 35°C, preferably at ambient temperature. 

b. In order to prepare a compound of general formula I 
which contains an aminomethyl group and X denotes an 
oxygen atom: 



25 



Reduction of a compound of general formula 



30 



*4 



(IV) , 



wherein 

35 R x to R 4 are as hereinbefore defined and 

R 7 has the meanings given for R 5 hereinbefore with the 
proviso that R 5 contains a cyano group. 
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The reduction is preferably carried out by catalytic 
hydrogenation with hydrogen in the presence of a 
catalyst such as palladium/charcoal or platinum in a 
solvent such as methanol, ethanol, ethyl acetate, 
dimethylformamide, dimethylf ormamide/acetone or glacial 
acetic acid optionally with the addition of an acid such 
as hydrochloric acid at temperatures between 0 and 50°C, 
but preferably at ambient temperature, and at a hydrogen 
pressure from 1 to 7 bar, but preferably from 3 to 5 
bar . 

If according to the invention a compound of general 
formula I is obtained which contains an alkoxycarbonyl 
group, this can be converted by hydrolysis into a 
corresponding carboxy compound, or 

If a compound of general formula I is obtained which 
contains an amino or alkylamino group, this may be 
converted by alkylation or reductive alkylation into a 
corresponding alkylamino or dialkylamino compound, or 

If a compound of general formula I is obtained which 
contains an amino or alkylamino group, this may be 
converted by acylation into a corresponding acyl 
compound, or 

If a compound of general formula I is obtained which 
contains a carboxy group, this can be converted by 
esterif ication or amidation into a corresponding ester 
or aminocarbonyl compound. 

The subsequent hydrolysis is preferably carried out in 
an aqueous solvent, e.g. in water, isopropanol/water , 
tetrahydrofuran/water or dioxane/water , in the presence 
of an acid such as trif luoroacetic acid, hydrochloric 
acid or sulphuric acid or in the presence of an alkali 
metal base such as lithium hydroxide, sodium hydroxide 
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or potassium hydroxide at temperatures between 0 and 
100°C, preferably at temperatures between 10 and 50°C. 

The subsequent reductive alkylation is preferably 
carried out in a suitable solvent such as methanol, 
methanol /water, methanol /water /ammonia, ethanol, ether, 
tetrahydrofuran, dioxane or dimethylf ormamide optionally 
with the addition of an acid such as hydrochloric acid 
in the presence of catalytically activated hydrogen, 
e.g. hydrogen in the presence of Raney nickel, platinum 
or palladium/charcoal, or in the presence of a metal 
hydride such as sodium borohydride, lithium borohydride 
or lithium aluminium hydride at temperatures between 0 
and 100°C, preferably at temperatures between 20 and 
80°C. 

The subsequent alkylation is carried out with an 
alkylating agent such as an alkyl halide or dialkyl 
sulphate such as methyliodide , dimethylsulphate or 
propylbromide preferably in a solvent such as methanol, 
ethanol, methylene chloride, tetrahydrofuran, toluene, 
dioxane, dimethylsulphoxide or dimethylf ormamide 
optionally in the presence of an inorganic or a tertiary 
organic base such as triethylamine, N-ethyl- 
diisopropylamine or dimethylaminopyridine, preferably at 
temperatures between 20°C and the boiling temperature of 
the solvent used. 

The subsequent acylation is preferably carried out in a 
solvent such as methylene chloride, diethylether , 
tetrahydrofuran, toluene, dioxane, acetonitrile, 
dimethylsulphoxide or dimethylf ormamide, optionally in 
the presence of an inorganic or a tertiary organic base, 
preferably at temperatures between 20°C and the boiling 
temperature of the solvent used. The acylation with a 
corresponding acid is preferably carried out in the 
presence of a dehydrating agent, e.g. in the presence of 



isobutyl chloroformate, tetraethyl orthocarbonate, 
trimethyl orthoacetate, 2, 2-dimethoxypropane, 
tetramethoxysilane, thionylchloride, 
trimethylchlorosilane, phosphorus trichloride, 
phosphorus pentoxide, N, N 1 -dicyclohexylcarbodiimide, 
N, N ' -dicyclohexyl-carbodiimide/N-hydroxysuccinimide, 
N,N ' -dicyclohexylcarbodiimide/l-hydroxy-benztriazole, 
2- (lH-benzotriazol-l-yl) -1 , 1 , 3 , 3-tetramethyluronium- 
tetrafluoroborate, 2- ( lH-benzotriazol-l-yl ) -1, 1,3, 3- 
tetramethyluronium-tetrafluoroborate/l-hydroxy- 
benzotriazole,/ N, N 1 -carbonyldiimidazole or 
triphenylphosphine/carbon tetrachloride, and optionally 
with the addition of a base such as pyridine, 
4-dimethylamino-pyridine, N-methyl-morpholine or 
triethylamine, conveniently at temperatures between 0 
and 150°C, preferably at temperatures between 0 and 
100°C, and the acylation with a corresponding reactive 
compound such as an anhydride, ester, imidazolide or 
halide thereof is optionally carried out in the presence 
of a tertiary organic base such as triethylamine, N- 
ethyl-diisopropylamine or N-methyl-morpholine at 
temperatures between 0 and 150°C, preferably at 
temperatures between 50 and 100°C. 

The subsequent esterif ication or amidation is 
conveniently carried out by reacting a corresponding 
reactive carboxylic acid derivative with a corresponding 
alcohol or amine as described hereinbefore. 

In the reactions described hereinbefore, any reactive 
groups present such as carboxy, amino, alkylamino or 
imino groups may be protected during the reaction by 
conventional protecting groups which are cleaved again 
after the reaction. 



For example, a protecting group for a carboxyl group may 
be a trimethylsilyl, methyl, ethyl, tert. butyl, benzyl 



or tetrahydropyranyl group and 

protecting groups for an amino, alkylamino or imino 
group may be an acetyl, trif luoroacetyl, benzoyl, 
ethoxycarbonyl , tert . butoxycarbonyl , benzyloxycarbonyl , 
benzyl, methoxybenzyl or 2 , 4-dimethoxybenzyl group and 
additionally, for the amino group, a phthalyl group. 

Any protecting group used is optionally subsequently 
cleaved for example by hydrolysis in an aqueous solvent, 
e.g. in water, isopropanol/water , acetic acid/water, 
tetrahydrofuran/water or dioxane/water , in the presence 
of an acid such as trif luoroacetic acid, hydrochloric 
acid or sulphuric acid or in the presence of an alkali 
metal base such as lithium hydroxide, sodium hydroxide 
or potassium hydroxide, at temperatures between 0 and 
100°C, preferably at temperatures between 10 and 50°C. 

However, a benzyl, methoxybenzyl or benzyloxycarbonyl 
group is cleaved, for example, hydrogenolyt ically, e.g. 
with hydrogen in the presence of a catalyst such as 
palladium/charcoal in a solvent such as methanol, 
ethanol, ethyl acetate, dimethylf ormamide, 
dimethylf ormamide/acetone or glacial acetic acid, 
optionally with the addition of an acid such as 
hydrochloric acid or glacial acetic acid at temperatures 
between 0 and 50°C, but preferably at ambient 
temperature, and at a hydrogen pressure of 1 to 7 bar, 
but preferably 3 to 5 bar. 

A methoxybenzyl group may also be cleaved in the 
presence of an oxidising agent such as 
cerium ( IV) ammonium nitrate in a solvent such as 
methylene chloride, acetonitrile or acetonitrile/water 
at temperatures of between 0 and 50°C, but preferably at 
ambient temperature . 
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A 2, 4-dimethoxybenzyl group, however, is preferably 
cleaved in trif luoroacetic acid in the presence of 
anisol . 



10 



30 



A tert. butyl or tert . butyloxycarbonyl group is 
preferably cleaved by treating with an acid such as 
trif luoroacetic acid or hydrochloric acid, optionally 
using a solvent such as methylene chloride, dioxan, 
ethyl acetate or ether. 



A phthalyl group is preferably cleaved in the presence 
of hydrazine or a primary amine such as methylamine, 
ethylamine or n-butylamine in a solvent such as 
methanol, ethanol, isopropanol, toluene/water or dioxan 
15 at temperatures between 20 and 50°C. 

Moreover, chiral compounds of general formula I obtained 
may be resolved into their enantiomers and/or 
diastereomers . 

20 

Thus, for example, the compounds of general formula I 
obtained which occur as racemates may be separated by 
methods known per se (cf. Allinger N. L. and Eliel E. L. 
in "Topics in Stereochemistry", Vol. 6, Wiley 
25 Interscience, 1971) into their optical antipodes and 
compounds of general formula I with at least 2 
asymmetric carbon atoms may be resolved into their 
diastereomers on the basis of their physical-chemical 
differences using methods known per se, e.g. by 
chromatography and/or fractional crystallisation, and, 
if these compounds are obtained in racemic form, they 
may subsequently be resolved into the enantiomers as 
mentioned above. 



35 



The enantiomers are preferably 
separation on chiral phases or 
an optically active solvent or 



separated by column 
by recrystallisation 
by reacting with an 



from 
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optically active substance which forms salts or 
derivatives such as e.g. esters or amides with the 
racemic compound, particularly acids and the activated 
derivatives or alcohols thereof, and separating the 
diastereomeric mixture of salts or derivatives thus 
obtained, e.g. on the basis of their differences in 
solubility, whilst the free antipodes may be released 
from the pure diastereomeric salts or derivatives by the 
action of suitable agents. Optically active acids in 
common use are e.g. the D- and L-forms of tartaric acid 
or dibenzoyltartaric acid, di-o-tolyltartaric acid, 
malic acid, mandelic acid, camphorsulphonic acid, 
glutamic acid, N-acetylglutamic acid, aspartic acid, N- 
acetylaspartic acid or quinic acid. An optically active 
alcohol may be for example (+) or (-) -menthol and an 
optically active acyl group in amides, for example, may 
be a (+)-or (-) -menthyloxycarbonyl group. 

Furthermore, the compounds of formula I obtained may be 
converted into the salts thereof, particularly for 
pharmaceutical use into the physiologically acceptable 
salts with inorganic or organic acids. Acids which may 
be used for this purpose include for example 
hydrochloric acid, hydrobromic acid, sulphuric acid, 
phosphoric acid, fumaric acid, succinic acid, lactic 
acid, citric acid, tartaric acid, maleic acid or 
methanesulphonic acid . 

Moreover, if the new compounds of formula I thus 
obtained contain a carboxy group, they may subsequently, 
if desired, be converted into the salts thereof with 
inorganic or organic bases, particularly for phar- 
maceutical use into the physiologically acceptable salts 
thereof. Suitable bases for this purpose include for 
example sodium hydroxide, potassium hydroxide, 
cyclohexylamine, ethanolamine, diethanolamine and 
tr iethanolamine . 



The compounds of general formulae I to VIII used as 
starting materials are known from the literature in some 
cases or may be obtained by methods known from the 
literature or are described in the Examples. 

As already mentioned, the new compounds of general 
formula I wherein Rl represents a hydrogen atom or a 
prodrug group have valuable pharmacological properties, 
particularly inhibitory effects on various kinases and 
cycline/CDK-complexes, on the proliferation of 
cultivated human tumour cells and, when administered 
orally, on the growth of tumours in nude mice infected 
with human tumour cells. 

For example, the compounds listed in Table 1 were tested 
for their biological properties as follows: 

Test 1 

Inhibition of cvcline/CDK enz yme, in vitro activity 

High FiveTM insect cells (BTI-TN-5B 1 _ 4 ) which had been 
infected with a high titre of recombinant baculovirus 
were used to produce active human cycline/CDK 
holoenzymes. By using a baculovirus vector which 
contained two promoters (polyhedrin enhancer promoter, 
P10 enhancer promoter), GST-tagged cyclines (e.g. 
cycline Dl or cycline D3) with the corresponding His6- 
tagged CDK subunit (e.g. for CDK4 or CDK6) were 
expressed in the same cell. The active holoenzyme was 
isolated by affinity chromatography on glutathione 
sepharose. Recombinant GST-tagged pRB (aa 379-928) was 
produced in E. coli and purified by affinity 
chromatography on glutathione sepharose. 

The substrates used for the kinase assays depended on 
the specific kinases. Histone HI (Sigma) was used as 
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the substrate for cycline E/CDK2, cycline A/CDK2 , 
cycline B/CDK1 and for v-cycline/CDK6 . GST-tagged pRB 
(aa 379-928) was used as substrate for cycline D1/CDK4, 
cycline D3/CDK4 , cycline D1/CDK6 and for cycline 
D3/CDK6 - 

Lysates of the insect cells infected with recombinant 
baculovirus or recombinant kinases (obtained from the 
lysates by purification) were incubated together with 
radiolabelled ATP in the presence of a suitable 
substrate with various concentrations of the inhibitor 
in a 1% DMSO solution (dimethyl sulphoxide) for 45 
minutes at 30°C. The substrate proteins with associated 
radioactivity were precipitated with 5% TCA 
(trichloroacetic acid) in water-repellent PVDF multi- 
well microtitre plates (Millipore) or with 0.5% 
phosphoric acid solution on Whatman P81 filters. After 
the addition of scintillation liquid the radioactivity 
was measured in a Wallace 1450 Microbeta Liquid 
Scintillation Counter. For each concentration of the 
substance double measurements were carried out; IC50 
values were calculated for the enzyme inhibition. 

Test 2 

Inhib ition of the proliferation of cultivation human 
tumour cells 

Cells of the Leimyosarcoma tumour cell line SK-UT-1B 
(obtained from the American Type Culture Collection 
(ATCC) ) were cultivated in Minimum Essential Medium with 
non-essential amino acids (Gibco) , supplemented with 
sodium pyruvate (1 mmol) , glutamine (2 mmol) and 10% 
foetal calf serum (Gibco) and harvested during the log- 
growth phase. Then the SK-UT-1B cells were added to 
Cytostar® multi-well plates (Amersham) at a density of 
4000 cells per well and incubated overnight in an 



incubator. Various concentrations of the compounds 
(dissolved in DMSO; final concentration: <1%) were added 
to the cells. After 48 hours' incubation 14C-thymidine 
(Amersham) was added to each well and incubation was 
continued for a further 24 hours. The quantity of 14C- 
thymidine incorporated into the tumour cells in the 
presence of the inhibitor and representing the number of 
cells in the S phase was measured in a Wallace 1450 
Microbeta Liquid Scintillation Counter. IC50 values for 
the inhibition of proliferation (= inhibition of 
incorporated 14C-thymidine) were calculated, correcting 
for the background radiation. All the measurements were 
done twice. 

Test 3 

In vivo effects on tumour-bearing nude mice 

106 cells [SK-UT-1B, or non-small cell lung tumour NCI- 
H460 (obtained from ATCC) ] in a volume of 0.1 ml were 
injected subcutaneously into male and/or female nude mice 
(NMRI nu/nu; 25-35g; N = 10-20); alternatively, small 
fragments of SK-UT-1B or NCI-H4 60 cell clumps were 
implanted subcutaneously. One to three weeks after the 
injection or implantation a kinase inhibitor was 
administered daily by oral route for a period of 2 to 4 
weeks (by oesophageal tube) . The size of the tumour was 
measured three times a week using a digital sliding 
gauge. The effect of a kinase inhibitor on the tumour 
growth was determined as a percentage inhibition compared 
with a control group treated with placebo. 

Table 2 which follows contains the results obtained in in 
vitro test 2 : 
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10 



15 



Compound 


Inhibition of 


(Example no . ) 


SKUT-1B- 




prolif eration 




IC 50 [pm] 


4 ( 2) 


0 . 17 


4( 14) 


0. 18 


4( 62) 


0.05 


4( 53) 


0.01 


4( 54) 


0.03 


4 ( 60) 


0. 03 


4 (120) 


0.04 


4 (122) 


0.04 


4 ( 94) 


0. 03 


3( 3) 


0.01 


3( 7) 


0. 01 


4(129) 


0.04 



20 



In view of their biological properties, the new compounds 
of general formula I, their isomers and physiologically 
acceptable salts are suitable for the treatment of 
diseases characterised by excessive or abnormal cell 
proliferation . 



Such diseases include (with no claim to completeness) : 
viral infections (e.g. HIV and Kaposi's sarcoma) ; 

25 inflammation and autoimmune diseases (e.g. colitis, 

arthritis, Alzheimer's disease, glomerulonephritis and 
wound healing) ; bacterial, fungal and/or parasitic 
infections; leukaemias, lymphoma and solid tumours; skin 
diseases (e.g. psoriasis); bone diseases; cardiovascular 

30 diseases (e.g. restenosis and hypertrophy). They are 

also useful for protecting proliferating cells (e.g. 
hair, intestinal, blood and progenitor cells) against DNA 
damage caused by radiation, UV treatment and/or 



• # 
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cytostatic treatment. 

The new compounds may be used for the short-term or long- 
term treatment of the abovementioned diseases, optionally 
in conjunction with other state-of-the-art compounds such 
as other cytostatics. 

The dosage required to achieve such an effect is 
appropriately 0.1 to 30 mg/kg, preferably 0.3 to 10 mg/kg 
by intravenous route, and 0 . 1 to 100 mg/kg, preferably 
0.3 to 30 mg/kg by oral route, in each case administered 
1 to 4 times a day. For this purpose, the compounds of 
formula I prepared according to the invention may be 
formulated, optionally together with other active 
substances, with one or more inert conventional carriers 
and/or diluents, e.g. with corn starch, lactose, glucose, 
microcrystalline cellulose, magnesium stearate, 
polyvinylpyrrolidone, citric acid, tartaric acid, water, 
water /ethanol, water /glycerol , water /sorbi tol , 
water /polyethyleneglycol, propyleneglycol , cetylstearyl 
alcohol, carboxymethylcellulose or fatty substances such 
as hard fat or suitable mixtures thereof, to produce 
conventional galenic preparations such as plain or coated 
tablets, capsules, powders, suspensions or suppositories. 



The Examples which follow are intended to illustrate the 
invention: 
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Example I 

Methyl l-acetyl-2-indolinone-5-carboxylate 

10.5 g of methyl 2-indolinone-5-carboxylate (prepared 
analogously to Ogawa et al. Chem. Pharm. Bull 36, 2253-2258 
(1988)) are stirred in 30 ml of acetic anhydride for 4 
hours at 140°C. Then it is allowed to cool, poured onto 
ice water and the precipitate is suction filtered. The 
product is again washed with water, then taken up in 
methylene chloride, dried over sodium sulphate and 
concentrated by evaporation. 
Yield: 11 g (86 % of theory), 

Rf value: 0.63 (silica gel; methylene chloride/methanol = 
50: 1) 

Example II 

Methyl l-acetyl-3- ( 1-ethoxy-l-phenyl-methylene) -2- 
indolinone-5-carboxylate 



11 g of methyl l-acetyl-2-indolinone-5-carboxylate are 
stirred into 110 ml of acetic anhydride and 30 ml of 
triethyl orthobenzoate for 2 hours at 100°C. Then the 
mixture is concentrated by rotary evaporation, the 
residue is washed with ether and suction filtered. 
Yield: 11.5 g (67 % of theory), 

Rf value: 0.55 (silica gel, methylene chloride/petroleum 
ether/ethyl acetate = 4:5:1) 

Example TTT 

28.0 g of Rink resin (MBHA resin, Messrs Novobiochem) are 
allowed to swell in 330 ml of dimethylf ormamide . Then 
330 ml of 30 % piperidine in dimethylf ormamide are added 
and the mixture is shaken for 7 minutes in order to 
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cleave the FMOC protecting group. The resin is then 
washed several times with dimethylf ormamide . Finally, 7.3 
g of 2-indolinone-5-carboxylic acid, 5.6 g of 
hydroxybenzotriazole, 13.3 g of 0- (benzotriazol-l-yl ) - 
5 N, N, N 1 , N 1 -tetramethyl-uronium-tetraf luoroborate and 5.7 

ml of N-ethyl-diisopropylamine in 300 ml of 
dimethylf ormamide are added and the mixture is shaken for 
1 hour. The solution is then suction filtered and the 
resin is washed five times with 300 ml of 
10 dimethylf ormamide and three times with 300 ml of 

methylene chloride. To dry the resin, nitrogen is blown 
through it . 

Yield: 28 g of charged resin 

15 Example IV 

5 g of the charged resin prepared according to Example 
III are stirred with 15 ml of acetic anhydride at 80°C 
for 1 hour. Then 15 ml of triethyl orthobenzoate are 
20 added and the resulting mixture is shaken for a further 3 

hours at 110°C. The resin is then suction filtered and 
washed with dimethylf ormamide, methanol and finally with 
methylene chloride . 
Yield: 7 g of moist resin 

25 

Example V 

4- (Ethvlamino-methvl) -nitrobenzene 

30 6 g of 4-nitrobenzylbromide are dissolved in 25 ml of 

ethanol, mixed with 25 ml of 10% ethanolic ethylamine 
solution and refluxed for 2 hours. Then the solution is 
evaporated down, the residue is taken up in methylene 
chloride and washed with dilute sodium hydroxide 

35 solution. Finally, the organic phase is evaporated down. 

Yield: 2.3 g (46 % of theory), 

Rf value: 0.2 (silica gel; methylene chloride /methanol = 



m 
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9:1) 



The following are prepared analogously: 



10 



15 



20 



25 



30 



35 



4- 



4- 



4- 



4- 



4- 



4- 



4- 



4- 



4- 



4- 



4- 



4- 



4- 



4- 



4- 



4- 



N- (4-chlorophenyl-methyl) -amino-methyl] -nitrobenzene 



N-cyclohexyl-amino-methyl ) -nitrobenzene 



N-isopropyl-amino-methyl ) -nitrobenzene 



N-butyl-amino-methyl ) -nitrobenzene 



N-methoxycarbonyl-methyl-amino-methyl ) -nitrobenzene 



N- (phenyl-methyl) -amino-methyl) -nitrobenzene 



pyrrolidino-methyl ) -nitrobenzene 



morpholino-methyl) -nitrobenzene 



piperidino-methyl) -nitrobenzene 



hexamethyleneimino) -nitrobenzene 



4-hydroxy-piperidino-methyl) -nitrobenzene 



4-methyl-piperidino-methyl ) -nitrobenzene 



4 -ethyl-piper idino-methyl) -nitrobenzene 



4-isopropyl -piperidino-methyl) -nitrobenzene 



4 -phenyl -piper idino-methyl) -nitrobenzene 



4-benzyl-piperidino-methyl) -nitrobenzene 



4 -ethoxycarbonyl -piper idino-methyl) -nitrobenzene 
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4- (dimethylarnino-methyl) -nitrobenzene 

4- (dipropylamino-methyl) -nitrobenzene 

5 4- (4-tert . butyloxycarbonyl-piperazino-methyl ) - 

nitrobenzene 

3- (dimethylamino-methyl) -nitrobenzene 
10 4- (2-diethylamino-ethyl) -nitrobenzene 

4- (2-morpholinyl-ethyl) -nitrobenzene 
4- (2-pyrrolidinyl-ethyl) -nitrobenzene 

15 

4- (2-piperidinyl-ethyl) -nitrobenzene 

4- (N-ethyl-N-benzyl-amino-methyl) -nitrobenzene 

20 4- (N-propyl-N-benzyl-amino-methyl) -nitrobenzene 

4- [N-methyl-N- ( 4-chlorophenylmethyl ) -amino-methyl ] ) - 
nitrobenzene 

2 5 4- [N-methyl-N- ( 4-bromophenylmethyl ) -amino-methyl] - 

nitrobenzene 

4- [N-methyl-N- ( 3-chlorophenylmethyl ) -amino-methyl] - 
nitrobenzene 

30 

4- [N-methyl-N- (3, 4-dimethoxyphenylmethyl) -amino-methyl] 
nitrobenzene 

4- [N-methyl-N- (4-methoxyphenylmethyl) -amino-methyl] - 
35 nitrobenzene 
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4- [N-2, 2 , 2-trif luoroethyl-N- (phenylmethyl ) -amino-methyl ] - 
nitrobenzene 

4- [N-2, 2 , 2-trif luoroethyl-N- ( 4-chlorophenylmethyl ) -amino- 
5 methyl] -nitrobenzene 

Example VI 

4- (N-ethyl-N-tert . butoxycarbonyl-amino-methyl ) - 
10 nitrobenzene 

2.2 g of 4- (ethylamino-methyl) -nitrobenzene are dissolved 
in 50 ml of ethyl acetate and stirred with 2 . 6 g of di- 
tert-butyl-dicarbonate for 30 minutes at ambient 
15 temperature. Then the solution is washed with water and 

concentrated by evaporation. 
Yield: 3.4 g, 

Rf value: 0.9 (silica gel, methylene chloride /methanol = 
9:1) 



20 



25 



The following are prepared analogously: 

4- [N- (4-chlorophenyl-methyl) -N-tert . butoxycarbonyl-amino- 
methyl) -nitrobenzene 

4- (N-cyclohexyl-N-tert .butoxycarbonyl-amino-methyl ) - 
nitrobenzene 



4- (N-isopropyl-N-tert .butoxycarbonyl-amino-methyl) - 
30 nitrobenzene 

4- (N-butyl-N-tert .butoxycarbonyl-amino-methyl) - 
nitrobenzene 



35 



4- (N-methoxycarbonyl-methyl-N-tert .butoxycarbonyl-amino- 
methyl) -nitrobenzene 
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4- (N- (phenyl-methyl) -N-tert . butoxycarbonyl-amino-methyl ) - 
nitrobenzene 



Example VII 

5 

4- (N-ethyl-N-tert . butoxycarbonyl-amino-methyl) -aniline 

6 . 4 g of 4- (N-ethyl-N-tert . butoxycarbonyl-amino-methyl) - 
nitrobenzene are dissolved in 60 ml of methanol and 
10 hydrogenated with 1.5 g of Raney nickel at ambient 

temperature and hydrogenated under 3 bars of pressure. 
Then the catalyst is filtered off and the solution is 
evaporated down. 
Yield: 4.78 g, 

15 Rf value: 0.7 (silica gel, methylene chloride/methanol 

50: 1) 



The following are prepared analogously: 

20 4- [N- ( 4-chlorophenyl-methyl ) -N-tert . butoxycarbonyl-amino- 

methyl] -aniline 

4- (N-cyclohexyl-N-tert . butoxycarbonyl-amino-methyl ) - 
aniline 

25 

4- (N-isopropyl-N-tert . butoxycarbonyl-amino-methyl ) - 
aniline 



4- (N-butyl-N-tert . butoxycarbonyl-amino-methyl ) -aniline 

30 

4- (N-methoxycarbonyl-methyl-N-tert . butoxycarbonyl-amino- 
methyl) -aniline 

4- (N- (phenyl-methyl) -N-tert . butoxycarbonyl-amino-methyl ) - 
35 aniline 



4- (pyrrolidino-methyl) -aniline 
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4- (morpholino-methyl) -aniline 

4- (piperidino-methyl) -aniline 

4- (hexamethyleneimino-methyl) -aniline 

4- (4-hydroxy-piperidino-methyl) -aniline 

4- ( 4-methyl-piperidino-methyl) -aniline 

4- ( 4-ethyl-piperidino-methyl) -aniline 

4- ( 4-isopropyl-piperidino-methyl) -aniline 

4- (4-phenyl-piperidino-methyl) -aniline 

4- ( 4-benzyl-piperidino-methyl) -aniline 

4- ( 4-ethoxycarbonyl-piperidino-methyl) -aniline 

4- (dimethylamino-methyl) -aniline 

4- (dipropylamino-methyl) -aniline 

4- (4-tert .butoxycarbonyl-piperazinyl-methyl) -an 

3- (dimethylamino-methyl) -aniline 

4- (2-diethylamino-ethyl) -aniline 
4- (2-morpholinyl-ethyl) -aniline 
4- (2-pyrrolidinyl-ethyl) -aniline 
4- (2-piperidinyl-ethyl) -aniline 

4- (N-ethyl-N-benzyl-amino-methyl) -aniline 
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4- (N-propyl-N-benzyl-amino-methyl) -aniline 

4- [N-methyl-N- ( 4-chlorophenylmethyl ) -amino-methyl ] - 
aniline 

4- [N-methyl-N- (4-bromophenylmethyl) -amino-methyl] -aniline 

4- [N-methyl-N- ( 3-chlorophenylmethyl ) -amino-methyl] - 
aniline 

4- [N-methyl-N- (3, 4 -dimethoxyphenylmethyl ) -amino-methyl] - 
aniline 

4- [N-methyl-N- ( 4-methoxyphenylmethyl ) -amino-methyl] - 
aniline 

4- [N-2, 2 , 2-trif luoroethyl-N- (phenylmethyl ) -amino-methyl] - 
aniline 

4- [N-2, 2, 2-trif luoroethyl-N- (4-chlorophenylmethyl) -amino- 
methyl] -aniline 



• 
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Preparation of the end products: 
Example 1 

5 methyl 3-Z- [ 1- ( l-methyl-piperidin-4-yl-amino) -1-phenyl- 
methvlene1-2-indolinone-5-carboxvlatg 

r 

11.5 g of methyl l-acetyl-3- ( 1-ethoxy-l-phenyl- 
methylene) -2-indolinone-5-carboxylate are dissolved in 

10 115 ml of methylene chloride and stirred with 10.8 g of 

4-amino-N-methylpiperidine for 5 hours at ambient 
temperature. Then 20 ml of methanolic ammonia are added 
and the mixture is left to stand overnight. The solution 
is evaporated down and the residue is washed with ether. 

15 Yield: 11.9 g (97 % of theory), 

Rf value: 0.20 (silica gel; methylene chloride/methanol = 
9:1) 

C 23 H 25 N 3 0 3 

Mass spectrum: m/z = 391 (M + ) 



20 



The . following are prepared analogously; 



(1) methyl 3-Z- [1- (4- (piperidino-methyl ) -phenylamino) -1- 
phenyl-methylene] -2-indolinone-5-carboxylate Rf value: 

25 0.4 (silica gel, methylene chloride/methanol = 9:1) 

^29^29^3^3 

mass spectrum: m/z = 467 (M + ) 

(2) methyl 3-Z- [1- (4- (N-phenylmethyl-N-methylamino- 

30 methyl) -phenylamino) -1-phenyl-methylene] -2-indolinone-5- 

carboxylate C 32 H 29 N 3 03 
mass spectrum: m/z = 503 (M + ) 

(3) methyl 3-Z-[l-(4- (dimethylamino-methyl ) -phenylamino) - 
35 1-phenyl-methylene] -2-indolinone-5-carboxylate C 26 H 25 N 3 0 3 

mass spectrum: m/z = 427 (M + ) 
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(4) methyl 3-Z- [1- (3- (dimethylamino-methyl ) -phenylamino) 
1-phenyl-methylene] -2-indolinone-5-carboxylate C 26 H 25 N 3 03 
mass spectrum: m/z = 427 (M + ) 

(5) methyl 3-Z- [1- ( 4-chlorophenylamino) -1-phenyl- 
methylene] -2-indolinone-5-carboxylate 

(6) methyl 3-Z- ( 1-phenylamino-l-phenyl-methylene ) -2- 
indolinone-5-carboxylate 

Example 2 

3-Z- [1- (l-methyl-piperidine-4-yl-amino) -1-phenyl- 
methylenel -2-indolinone-5-carboxylic acid 

11.9 g of methyl 3-Z- [ 1- ( l-methyl-piperidin-4-yl-amino) - 
1-phenyl-methylene] -2-indolinone-5-carboxylate are 
refluxed in 300 ml of methanol and 150 ml of IN sodium 
hydroxide solution for 4 hours. Then the mixture is 
neutralised with 150 ml of IN hydrochloric acid and 
evaporated to dryness. The residue is washed with water 
several times and dried. 
Yield: 86 % of theory, 

Rf value: 0.17 (silica gel; methylene chloride/methanol 
4:1) 

Mass spectrum: m/z = 377 (M + ) 

The following are prepared analogously: 

(1) 3-Z- [1- (4- (piperidino-methyl) -phenylamino) -1-phenyl- 
methylene] -2-indolinone-5-carboxylic acidRf value: 0.15 
(silica gel, methylene chloride/methanol = 9:1) 

£-28^27^303 

mass spectrum: m/z = 453 (M + ) 

(2) 3-Z- [1- (4- (N-phenylmethyl-N-methylamino-methyl ) - 
phenylamino) -1-phenyl-methylene) -2-indolinone-5- 
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10 
15 



20 



• 25 



30 



carboxylic acid 
C 31 H 27 N 3 0 3 

mass spectrum: m/z = 489 (M + ) 

(3) 3-Z- [1- (4- (dimethylamino-methyl) -phenylamino) -1- 
phenyl-methylene] -2-indolinone-5-carboxylic acidC 25 H 23 N 3 03 
mass spectrum: m/z = 413 (M + ) 

(4) 3-Z- [1- (3- (dimethylamino-methyl) -phenylamino) -1- 
phenyl-methylene) -2-indolinone-5-carboxylic acidC 25 H 23 N 3 0 3 
mass spectrum^ m/z = 413 (M + ) 

(5) 3-Z- [1- (4-chlorophenylamino) -1-phenyl-methylene] -2- 
indolinone-5-carboxylic acid 

(6) 3-Z- [1-phenylamino-l-phenyl-methylene) -2-indolinone- 
5-carboxylic acid 

Example 3 

3-Z- [1- (l-methyl-piperidine-4-yl-amino) -1-phenyl- 
methyle nel -5-dimethylcarbamoyl-2-indolinone 

2 g of 3-Z- [1- (l-methyl-piperidin-4-yl-amino) -1-phenyl- 
methylene] -2-indolinone-5-carboxylic acid are refluxed 
with 5 ml of thionylchloride for 2 hours. Then the 
mixture is concentrated by rotary evaporation and the 
residue is washed with ether. 0.5 g of this acid chloride 
are taken up in 5 ml of methylene chloride without 
further purification and mixed with 0.5 ml of 
dimethylamine in 5 ml of methylene chloride and stirred 
overnight at ambient temperature. The product is 
chromatographed over a silica gel column with methylene 
chloride/methanol/ammonia (4:1:0.1) . 
Yield: 50 % of theory, 

Rf value: 0.14 (silica gel: methylene chloride/methanol = 



9:1) 
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Mass spectrum: m/z = 404 (M + ) 

The following compounds are prepared analogously: 

5 

(1) 3-Z- [1- ( l-methyl-piperidin-4-yl-amino) -1-phenyl- 
methylene] -5-methylcarbamoyl-2-indolinone 

Yield: 49 % of theory, 

Rf value: 0.19 (silica gel; methylene chloride/methanol 
10 4:1) 

C 23 H 26 N 4 0 2 

Mass spectrum: m/z = 390 (M + ) 

(2) 3-Z- [1- (l-methyl-piperidin-4-yl-amino) -1-phenyl- 
15 methylene] -5-carbamoyl-2-indolinone 

Yield: 58 % of theory, 

Rf value: 0.15 (silica gel; methylene chloride/methanol 
4:1) 

C 22 H 24 N 4 0 2 

20 Mass spectrum: m/z = 376 (M + ) 

(3) 3-Z- [1- ( 4-piperidino-methyl-phenylamino) -1-phenyl- 
methylene] -5-dimethylcarbamoyl-2-indolinonePrepared from 
3-Z- [1- ( 4-piperidino-methyl-phenylamino) -1-phenyl- 

25 methylene] -2-indolinone-5-carboxylic acid and 

dimethylamine or 0.64 g of Z- [ 1- ( 4-piperidino-methyl- 
phenylamino) -1-phenyl-methylene] -2-indolinone-5- 
carboxylic acid, 0.34 g of dimethylamine hydrochloride, 
0.9 g of 0-benzotriazol-l-yl-N,N,N\N'-tetramethyluro- 

30 nium-tetraf luoroborate) , 0 . 4 g of 1-hydroxy- 

IH-benzotriazole and 2.9 g of diisopropylethylamine are 
stirred in 20 ml of dimethylf ormamide for 20 hours at 
ambient temperature. The mixture is then evaporated down 
and the residue is suspended in water. The precipitate i 

35 suction filtered. 

Yield: 600 mg (88% of theory), 

Rf value: 0.2 (silica gel, methylene chloride/ethanol = 
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9:1) 

mass spectrum: m/z = 481 (M+H)" 4 " 

(4 ) 3-Z- [1- (4-piperidino-methyl-phenylamino) -1-phenyl- 
methylene] -5 -methyl carbamoy 1-2 -indolinone 

Prepared from 3-Z- [ 1- ( 4-piperidino-methyl-phenylamino) - 
1-phenyl-methylene] -2-indolinone-5-carboxylic acid and 
methylamine analogously to Example 3(3). 

Rf value: 0.2 (silica gel, methylene chloride/ethanol = 
9:1) 

mass spectrum: m/z = 467 (M+H) + 

(5) 3-Z- [1- ( 4-piperidino-methyl-phenylamino) -1-phenyl- 
methylene] -5-methylethylcarbamoyl-2-indolinonePrepared 
from 3-Z- [1- ( 4-piperidino-methyl-phenylamino) -1-phenyl- 
methylene ] -2 -indolinone-5-carboxylic acid and methyl- 
ethylamine analogously to Example 3(3). 

Rf value: 0.55 (silica gel, methylene chloride/ethanol = 
9:1) 

C 31 H 34 N 4 0 2 

mass spectrum: m/z = 4 95 (M+H) + 

(6) 3-Z- [ 1- ( 4-piperidino-methyl-phenylamino) -1-phenyl- 
methylene] -5-propylcarbamoyl-2-indolinonePrepared from 3- 
Z- [1- ( 4-piperidino-methyl-phenylamino) -1-phenyl- 
methylene] -2-indolinone-5-carboxylic acid and propylamine 
analogously to Example 3(3). 

Rf value: 0.31 (silica gel, methylene chloride/ethanol = 
9:1) 



C 31 H 34 N 4 0 2 

mass spectrum: m/z =4 95 (M+H) + 



(7 ) 3-Z- [ 1- ( 4-piperidino-methyl-phenylamino) -1-phenyl- 
methylene ] -5 -diet hylcarbamoy 1-2 -indolinone Prepared from 
3-Z- [ 1- (4-piperidino-methyl-phenylamino) -1 -phenyl- 



# 



30 
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methylene] -2-indolinone-5-carboxylic acid and 
diethylamine analogously to Example 3(3). 
Rf value: 0.55 (silica gel, methylene chloride/ethanol 
9:1) 
5 C 32 H 36 N 4 0 2 

mass spectrum: m/z = 509 (M+H) + 

(8) 3-Z-[l-(4- (N-phenylmethyl-N-methyl-aminomethyl) - 
phenylamino) -1-phenyl-methylene] -5-methylcarbamoyl-2- 

10 indolinone 

( 9) 3-Z- [1- (4- (N-phenylmethyl-N-methyl-aminomethyl ) - 
phenylamino) -1-phenyl-methylene] -5-dimethylcarbamoyl-2- 
indolinone 

15 

(10) 3-Z- [1- (4- (N-phenylmethyl-N-methyl-aminomethyl) - 
phenylamino) -1-phenyl-methylene] -5-diethylcarbamoyl-2- 
indolinone 

20 ( 11) 3-Z- [1- (4- (N-phenylmethyl-N-methyl-aminomethyl) - 

phenylamino) -1-phenyl-methylene] -5-propylcarbamoyl-2- 
indolinone 

( 12) 3-Z- [1- (4- (N-phenylmethyl-N-methyl-aminomethyl) - 
25 phenylamino) -1-phenyl-methylene] -5-dipropylcarbamoyl-2- 

indolinone 

(13) 3-Z- [1- (4- ( dime thy lamino-methyl) -phenylamino) -1- 
phenyl -methylene] - 5 -methylcarbamoyl -2 -indolinone 



( 14) 3-Z- [1- (4- (dimethylamino-methyl) -phenylamino) -1- 
phenyl-methylene] -5-dimethyl carbamoyl -2 -indolinone 



35 



( 15) 3-Z- [1- (4- (dimethylamino-methyl) -phenylamino-1- 
phenyl -methylene] -5 -diethylcarbamoyl -2 -indolinone 
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(16) 3-Z- [1- (4- (dimethylamino-methyl) -phenylamino) -1- 
phenyl -methylene] - 5 -propylcarbamoyl-2 -indolinone 

(17) 3-Z- [1- (4- (dimethylamino-methyl) -phenylamino) -1- 
phenyl -methylene] -5-dipropylcarbamoyl-2-indolinone 

(18) 3-Z- [1- (3- (dimethylamino-methyl) -phenylamino) -1- 
phenyl -methylene] -5-methylcarbamoyl-2-indolinone 

(19) 3-Z- [1- (3- (dimethylamino-methyl) -phenylamino) -1- 
phenyl-methylene] -5-dimethylcarbamoyl-2-indolinone 

(20) 3-Z- [1- (3- (dimethylamino-methyl) -phenylamino) -1- 
phenyl-methylene] -5-diethylcarbamoyl-2-indolinone 

(21) 3-Z- [1- (3- (dimethylamino-methyl) -phenylamino) -1- 
phenyl-methylene] -5-propylcarbamoyl-2-indolinone 

(22) 3-Z- [ 1- ( 3- (dimethylamino-methyl) -phenylamino) -1- 
phenyl -methylene] -5-dipropylcarbamoyl-2-indolinone 

(23) 3-Z- [1- ( 4-chlorophenylamino) -1-phenyl-methylene] 
me thyl carbamoyl -2 -indolinone 

(24) 3-Z- [1- (4-chlorophenylamino) -1-phenyl-methylene] 
dimethylcarbamoyl-2 -indolinone 

(25) 3-Z- [1- (4-chlorophenylamino-l-phenyl-methylene] - 
diethylcarbamoyl -2 -indolinone 

(26) 3-Z- [1- (4-chlorophenylamino) -1-phenyl-methylene] 
propylcarbamoyl -2 -indolinone 

(27) 3-Z- [1- (4-chlorophenylamino) -1-phenyl-methylene] 
dipropylcarbamoyl -2 -indolinone 



(28) 3-Z- (1-phenylamino-l-phenyl-methylene) -5- 
methylcarbamoyl-2-indolinone 

(29) 3-Z- (1-phenylamino-l-phenyl-methylene) -5- 
dimethylcarbamoyl-2-indolinone 

(30) 3-Z- (l-phenylamino~l-phenyl-methylene) -5- 
diethylcarbamoyl-2-indolinone 

(31) 3-Z- (1-phenylamino-l-phenyl-methylene) -5- 
propylcarbamoyl-2-indolinone 

(32) 3-Z- (1-phenylamino-l-phenyl-methylene) -5- 
dipropylcarbamoyl-2-indolinone 

Example 4 

3-Z- [1- ( 4-amino-phenylamino) -1-phenyl-methylene ] -5-amido- 
2-indolinone 

800 mg of resin prepared according to Example IV are 
suspended in 4 ml of methylene chloride and shaken with 
0.8 g of 1, 4-phenylenediamine for 16 hours at ambient 
temperature. The mixture is filtered and the resin is 
washed several times with methylene chloride, methanol 
and dimethylf ormamide . Then 3 ml of methanolic ammonia is 
added for 2 hours in order to eliminate the acetyl group. 
Finally, after further washing, 4 ml of 10% 
trif luoroacetic acid in methylene chloride is added over 
a period of 90 minutes, the resin is separated off and 
the solution is evaporated down. The residue is taken up 
in a little IN sodium hydroxide solution and extracted 
with methylene chloride. The organic phase is dried over 
sodium sulphate and concentrated by rotary evaporation. 
Yield: 45 mg (30 % of theory over all the steps), 
Rf value: 0.26 (silica gel; methylene chloride /methanol = 
9:1) 
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C22H18N4O2 

Mass spectrum: m/z = 370 (M + ) 

The following compounds are prepared analogously: 

(1) 3-Z- [1- (3-amino-phenylamino) -1-phenyl-methylene] -5- 
amido-2-indolinone 

Yield: 24 % of theory, 

Rf value: 0.44 (silica gel; methylene chloride /methanol 
9:1) 

Mass spectrum: m/z = 370 (M + ) 

(2) 3-Z- (1-phenylamino) -1-phenyl-methylene) -5-amido-2- 
indolinone 

Yield: 27 % of theory, 

Rf value: 0.53 (silica gel; methylene chloride/methanol 
9:1) 

C22H17N3O2 

Mass spectrum: m/z = 355 (M + ) 

(3) 3-Z- [1- ( 4-acetylamino-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

Yield: 28 % of theory, 

Rf value: 0.35 (silica gel; methylene chloride/methanol 
9:1) 

C24FI20N4O3 

Mass spectrum: m/z = 412 (M + ) 

(4) 3-Z- [1- (4-acetyl-N-methyl-amino-phenylamino) -1- 
phenyl -methylene] -5-amido-2-indolinone 

Yield: 15 % of theory, 

Rf value: 0.36 (silica gel; methylene chloride/methanol 
9:1) 

£-25^22^403 

Mass spectrum: m/z = 426 (M + ) 



# • 
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(5) 3-Z- [ 1- ( 4- (2-amino-ethyl) -phenylamino) -1 -phenyl - 
methylene] -5-amido-2-indolinone 
Yield: 30 % of theory, 

Rf value: 0.04 (silica gel; methylene chloride /methanol 
5 9:1) 

Mass spectrum: m/z = 398 (M + ) 



(6) 3-Z- [1- ( 4-methoxy-phenylamino) -1 -phenyl-methylene] -5 
10 amido-2-indolinone 

Yield: 32 % of theory, 

Rf value: 0.48 (silica gel; methylene chloride /methanol 
9:1) 

C 23 H 19 N 3 0 3 

15 Mass spectrum: m/z = 385 (M + ) 

(7 ) 3-Z- [1- (4-biphenylamino) -1-phenyl-methylene] -5-amido 
2-indolinone 

Yield: 22 % of theory, 

20 Rf value: 0.51 (silica gel; methylene chloride /methanol 

9:1) 

C28H21N3O2 

Mass spectrum: m/z = 431 (M + ) 

25 (8) 3-Z- [ 1- ( 3-pyridylamino) -1-phenyl-methylene] -5-amido- 

2-indolinone 
Yield: 35 % of theory, 

Rf value: 0.41 (silica gel; methylene chloride /methanol 
9:1) 

30 C 21 H 16 N 4 0 2 

Mass spectrum: m/z = 356 (M + ) 

( 9 ) 3-Z- [ 1- ( 4 -dimethyl amineo-phenyl amino) -1-phenyl- 
methylene] -5-amido-2-indolinone 
35 Yield: 19 % of theory, 

Rf value: 0.49 (silica gel; methylene chloride /methanol 
9:1) 
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C24H22N4O2 

Mass spectrum: m/z = 398 (M + ) 



( 10 ) 3-Z- [1- ( 4-morpholino-phenylamino) -1-phenyl- 
5 methylene] -5-amido-2-indolinone 

Yield: 42 % of theory, 

Rf value: 0.48 (silica gel; methylene chloride/methanol = 
9:1) 

C 26 H 24 N 4 0 3 

10 Mass spectrum: m/z = 440 (M + ) 

^ (11) 3-Z- [1- (4-tert .butyl -phenylamino) -1-phenyl- 

methylene] -5-amido-2-indolinone 
Yield: 32 % of theory, 
15 Rf value: 0.48 (silica gel; methylene chloride/methanol = 

9:1) 

C 26 H 25 N 3 0 2 

Mass spectrum: m/z = 411 (M + ) 

20 (12) 3-Z- [ 1- (2 -amino-phenyl amino) -1 -phenyl-methylene] -5- 

amido-2-indolinone 
Yield: 28 % of theory, 

Rf value: 0.52 (silica gel; methylene chloride/methanol = 
9:1) 

0 25 C 22 H 18 N 4 0 2 

Mass spectrum: m/z = 370 (M + ) 

(13) 3-Z- [1- ( 4-benzyloxy-phenylamino) - 1 -phenyl - 
methylene] -5-amido-2-indolinone 
30 Yield: 40 % of theory, 

Rf value: 0.4 (silica gel; methylene chloride/methanol = 
9:1) 

C 29 H 23 N 3 03 

Mass spectrum: m/z = 461 (M + ) 

35 



(14) 3-Z- [ 1- ( 4-bromophenylamino) -1 -phenyl -methylene] -5- 
amido-2-indolinone 




Yield: 35 % of theory, 
Rf value: 0.46 (silica gel; 
9:1) 

C 22 H 16 BrN 3 02 
5 Mass spectrum: m/z = 433/435 
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methylene chloride/methanol = 
(M + ) 



(15) 3-Z- [1- ( 4-methoxycarbonyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 
Yield: 34 % of theory, 
10 Rf value: 0.36 (silica gel; methylene chloride/methanol = 

9:1) 

C 24 H 19 N30 4 

Mass spectrum: m/z = 413 (M + ) 

15 (16) 3-Z- [1- (3-amido-phenylamino) -1-phenyl-methylene ] -5- 

amido-2-indolinone 
Yield: 32 % of theory, 

Rf value: 0.32 (silica gel; methylene chloride/methanol = 
9:1) 

2 0 C 23 H 18 N 4 0 3 

Mass spectrum: m/z = 398 (M + ) 

(17) 3-Z- [ 1- (3 -methyl -phenylamino) -1-phenyl-methylene] -5- 
amido-2-indolinone 

25 Yield: 12 % of theory, 

Rf value: 0.5 (silica gel; methylene chloride/methanol = 
9:1) 

C 23 H 19 N 3 0 2 

Mass spectrum: m/z = 369 (M + ) 

30 

(18) 3-Z- [ 1- (2 -methyl -phenylamino) -1-phenyl-methylene] -5- 
amido-2-indolinone 

Yield: 21 % of theory, 

Rf value: 0.5 (silica gel; methylene chloride/methanol = 
35 9:1) 

C 23 H 19 N 3 0 2 

Mass spectrum: m/z = 369 (M + ) 
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(19) 3-Z- [ 1- ( 3-methoxy-phenylamino) -1 -phenyl -methylene] - 
5-amido-2-indolinone 

Rf value: 0.4 9 (silica gel; methylene chloride/methanol 
9:1) 
5 C 23 H 19 N 3 03 

Mass spectrum: m/z = 385 (M + ) 



(20) 3-Z- [1- (3-ethoxycarbonyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 
10 Rf value: 0.48 (silica gel; methylene chloride/methanol 

9:1) 

0 C 25 H 21 N 3 0 4 

Mass spectrum: m/z = 427 (M + ) 

15 (21) 3-Z- [1- (3-nitro-phenylamino) -1-phenyl-methylene] -5- 

amido-2-indolinone 
Yield: 32 % of theory, 

Rf value: 0.56 (silica gel; methylene chloride/methanol 
9:1) 

20 C 22 H 16 N 4 0 4 

Mass spectrum: m/ z = 400 (M + ) 

(22) 3-Z- [1- (4-amido-phenylamino) -1-phenyl-methylene] -5- 
amido-2-indolinone 

^ 25 Yield: 26 % of theory, 

Rf value: 0.47 (silica gel; methylene chloride/methanol 
9:1) 

C 23 H 18 N 4 0 3 

Mass spectrum: m/z = 398 (M + ) 

30 

(23) 3-Z- [1- (4-pyridylamino) -1-phenyl-methylene] -5-amido 
2-indolinone 
Yield: 15 % of theory, 

Rf value: 0.42 (silica gel; methylene chloride/methanol 
35 9:1) 

C 2 iH 16 N 4 0 2 

Mass spectrum: m/z = 356 (M + ) 



• # 
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(24) 3-Z- [1- (4-methyl-phenylamino) -1-phenyl-methylene] -5 
amido-2-indolinone 

Yield: 45 % of theory, 

Rf value: 0.54 (silica gel; methylene chloride/methanol 
9:1) 

C 23 H 19 N 3 0 2 

Mass spectrum: m/z = 369 (M + ) 

(25) 3-Z- [1- (4-ethoxy-phenylamino) -1-phenyl-methylene] -5 
amido-2-indolinone 

Yield: 40 % of theory, 

Rf value: 0.51 (silica gel; methylene chloride/methanol 
9:1) 

C 24 H 21 N 3 0 3 

Mass spectrum: m/z = 399 (M + ) 

(26) 3-Z- [1- (3-bromophenylamino) -1-phenyl-methylene] -5- 
amido-2-indolinone 

Yield: 41 % of theory, 

Rf value: 0.53 (silica gel; methylene chloride/methanol 
9:1) 

C 22 H 16 BrN 3 0 2 

Mass spectrum: m/z = 433/435 (M + ) 

(27) 3-Z- [1- (4-chlorophenylamino) -1-phenyl-methylene] -5- 
amido-2-indolinone 

Yield: 50 % of theory, 

Rf value: 0.4 9 (silica gel; methylene chloride/methanol * 
9:1) 

C 22 H 16 C1N 3 0 2 

Mass spectrum: m/z = 389 (M + ) 

(28) 3-Z- [1- (4-isopropyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

Yield: 48 % of theory, 

Rf value: 0.65 (silica gel; methylene chloride/methanol 
9:1) 
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C 25 H 23 N 3 0 2 

Mass spectrum: m/z = 397 (M + ) 

(29) 3-Z- [ 1- (2-f luorenylamino) - 1 -phenyl -methylene ] -5- 
5 amido-2-indolinone 

Yield: 43 % of theory, 

Rf value: 0.58 (silica gel; methylene chloride/methanol 
9:1) 

10 Mass spectrum: m/z = 443 (M + ) 

(30) 3-Z-[l- (4- (2-hydroxyethyl) -phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

Yield: 22 % of theory, 
15 Rf value: 0.37 (silica gel; methylene chloride/methanol 

9:1) 

C 24 H 21 N 3 0 3 

Mass spectrum: m/z = 398 (M-H) 

20 (31) 3-Z-[l-(4- (4-imidazolyl) -phenylamino) -1 -phenyl- 

methylene] -5-amido-2-indolinone 
Yield: 23 % of theory, 

Rf value: 0.5 (silica gel; methylene chloride/methanol = 
9:1) 

2 5 C 25 H 19 N 5 0 2 

Mass spectrum: m/z = 421 (M + ) 

(32) 3-Z- [1- (4-ethoxycarbonylmethyl-phenylamino) -1- 
phenyl -methylene] -5-amido-2-indolinone 

3 0 C 26 H 23 N 3 0 4 

Mass spectrum: m/z = 442 (M+H) + 

(33) 3-Z- [ 1- (4-bromo-3-methyl-phenylamino) -1 -phenyl- 
methylene] -5-amido-2-indolinone 

35 C 23 H 18 BrN30 2 

Mass spectrum: m/z = 447/449 (M + ) 
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(34) 3-Z- [1- ( 4-cyclohexyl-phenylamino) -1 -phenyl - 
methylene] -5-amido-2-indolinone 

C 2 8H 27 N 3 0 2 

Mass spectrum: m/z = 437 (M + ) 

5 

(35) 3-Z- [1- ( 4-bromo-2-methyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

C 23 H 18 BrN 3 0 2 

Mass spectrum: m/z = 447/449 (M + ) 

10 

(36) 3-Z- ( 1-amino-l-phenyl-methylene) -5-amido-2- 
indolinone 

Rf value: 0.3 (silica gel; methylene chloride/methanol = 
9:1) 

15 C 16 H 13 N 3 0 2 

Mass spectrum: m/z = 279 (M + ) 

(37 ) 3-Z- ( 1-cyclohexylamino-l-phenyl-methylene) -5-amido- 
2-indolinone 

20 Rf value: 0.55 (silica gel; methylene chloride/methanol 

9:1) 

C 22 H 23 N 3 0 2 

Mass spectrum: m/z = 361 (M + ) 

25 (38) 3-Z- (1-cyclopentylamino-l-phenyl-methylene) -5-amido 

2-indolinone 

Rf value: 0.53 (silica gel; methylene chloride/methanol 
9:1) 

C 21 H 21 N 3 0 2 

30 Mass spectrum: m/z = 347 (M + ) 

(39) 3-Z- ( 1-methylamino-l-phenyl-methylene) -5-amido-2- 
indolinone 

Rf value: 0.5 (silica gel; methylene chloride/methanol = 
35 9:1) 

Ci 7 H 15 N 3 0 2 

Mass spectrum: m/z = 293 (M + ) 



# • 
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(40) 3-Z- (1-ethylamino-l-phenyl-methylene) -5-amido-2- 
indolinone 

Rf value: 0.52 (silica gel; methylene chloride/methanol 
9:1) 
5 C 18 H 17 N 3 0 2 

Mass spectrum: m/z = 307 (M + ) 

(41) 3-Z- ( 1-isopropylamino-l -phenyl -methylene) -5-amido-2 
indolinone 

10 Rf value: 0.44 (silica gel; methylene chloride/methanol 

9:1) 

C 19 H 19 N 3 02 

Mass spectrum: m/z = 321 (M + ) 

15 (42 ) 3-Z- (1-dimethylamino-l-phenyl-methylene) -5-amido-2- 

indolinone 

Rf value: 0.39 (silica gel; methylene chloride/methanol 
9:1) 

Ci 8 H 17 N 3 0 2 

20 Mass spectrum: m/z = 307 (M + ) 

(43) 3-Z- (1-cyclopropylamino-l-phenyl-methylene) -5-amido 
2-indolinone 

Rf value: 0.47 (silica gel; methylene chloride/methanol 
25 9:1) 

C 19 H 1V N 3 0 2 

Mass spectrum: m/z = 319 (M + ) 

(44) 3-Z- (1-cycloheptylamino-l-phehyl-methylene) -5-amido 
30 2-indolinone 

Rf value: 0.58 (silica gel; methylene chloride/methanol 
9:1) 

Mass spectrum: m/z = 375 (M + ) 



35 



(45) 3-Z- (1-cyclobutylamino-l-phenyl-methylene) -5-amido- 
2-indolinone 



- 57 - 

Rf value: 0.49 (silica gel; methylene chloride/methanol 
9:1) 

C20H19N3O2 

Mass spectrum: m/z = 333 (M + ) 

(46) 3-Z- [1- (4-methylcyclohexylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

Rf value: 0.67 (silica gel; methylene chloride/methanol 
9:1) 

C 23 H 25 N 3 0 2 

Mass spectrum/: m/z = 37 5 (M + ) 

(47) 3-Z- [1- (1- (R, S) -indanylamino) -1-phenyl-methylene] -5 
amido-2-indolinone 

Rf value: 0.59 (silica gel; methylene chloride/methanol 
9:1) 

C 25 H 21 N 3 0 2 

Mass spectrum: m/z = 395 (M + ) 

(48) 3-Z- [1- (methoxycarbonylmethylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

Rf value: 0.46 (silica gel; methylene chloride/methanol 
9:1) 

C 19 H 17 N 3 04 

Mass spectrum: m/z = 351 (M + ) 

(49) 3-Z- [1- ( (2-methoxycarbonyl-ethyl) -amino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

Rf value: 0.45 (silica gel; methylene chloride/methanol 
9:1) 

C 20 H 19 N 3 O 4 

Mass spectrum: m/z = 365 (M + ) 

(50) 3-Z- [1- (4-aminomethyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

Yield: 32 % of theory, 

Rf value: 0.46 (silica gel; methylene chloride/methanol 
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9:1) 

Mass spectrum: m/z = 384 (M + ) 



5 (51) 3-Z- [1- ( 4-pyrrolidinomethyl-phenylamino) -1-phenyl- 

methylene] -5 -amido-2 -indolinone-trif luoroacetate 
Yield: 60 % of theory, 

Rf value: 0.07 (silica gel; methylene chloride/methanol 
9:1) 

10 C 27 H 26 N 4 0 2 

Mass spectrum: m/z = 438 (M + ) 

( 52 ) 3-Z- [1- (4-morpholinomethyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 
15 Yield: 65 % of theory, 

Rf value: 0.4 6 (silica gel; methylene chloride/methanol 
9:1) 



20 



Mass spectrum: m/z = 454 (M + ) 



(53) 3-Z- [1- (4-piperidinomethyl-phenylamino) -1-phenyl- 
methylene] -5-amido- 2 -indolinone-trif luoroacetate 
Yield: 60 % of theory, 

Rf value: 0.08 (silica gel; methylene chloride/methanol 
25 9:1) 

^28^28^4^2 

Mass spectrum: m/z = 452 (M + ) 

(54 ) 3-Z- [1- (4-hexamethyleneiminomethyl-phenylamino) -1- 
phenyl-methylene] - 5 -amido-2- indolinone-trif luoroacetate 

3 0 C 29 H 30 N 4 O 2 

Mass spectrum: m/z = 466 (M + ) 

(55) 3-Z-[l-(4- (4-hydroxy-piperidinomethyl) -phenyl amino) 
1 -phenyl -methylene] -5 -amido-2 -indolinone 

35 C 28 H 28 N 4 0 3 

Mass spectrum: m/z = 468 (M + ) 
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(56) 3-Z- [1- (4- (4-methyl-piperidinomethyl) -phenyl amino) - 
1 -phenyl -methylene] -5-amido-2-indolinone 

C29H 30 N 4 O 2 

Mass spectrum: m/z = 466 (M + ) 

5 

(57 ) 3-Z- [1- (4- (4-ethyl-piperidinomethyl) -phenylamino) -1- 
phenyl -methylene] -5-amido-2-indolinone 

C 30 H 32 N4O 2 

Mass spectrum: m/z = 480 (M + ) 

10 

(58) 3-Z- [1- (.4- (4-isopropyl-piperidinomethyl) - 

^ phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone 

C 31 H 34 N 4 0 2 

Mass spectrum: m/z = 494 (M + ) 

15 

(59) 3-Z- [1- (4- (4-phenyl-piperidinomethyl) -phenylamino) - 
1-phenyl-methylene] -5-amido-2-indolinone 

C 34 H 32 N 4 0 2 

Mass spectrum: m/z = 528 (M + ) 

20 

( 60) 3-Z- [1- (4- (4-benzyl-piperidinomethyl) -phenylamino) - 
1-phenyl-methylene] -5-amido-2-indolinone 

C 35 H 34 N 4 0 2 

Mass spectrum: m/z 0 542 (M + ) 

• 25 

(61) 3-Z- [1- (4 - (4-ethoxycarbonyl-piperidinomethyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone 
C 3 iH 32 N 4 0 4 

Mass spectrum: m/z = 524 (M + ) 

30 

( 62) 3-Z- [1- (4-dimethylaminomethyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

C 25 H 24 N 4 0 2 

Mass spectrum: m/z = 412 (M + ) 

35 

(63) 3-Z- [1- (4-dipropylaminomethyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 



C29H32N402 

Mass spectrum: m/z = 468 (M + ) 

(64) 3-Z- [1- (4-piperazinylmethyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

Mass spectrum: m/z = 453 (M + ) 

( 65) 3-Z- [1- (3-dimethylaminomethyl-phenylamino) -1-phenyl 
methylene] -5-amido-2-indolinone 

C 25 H 24 N 4 0 2 

Mass spectrum: m/z = 412 (M + ) 

(66) 3-Z- [1- (4- (2-diethylamino-ethyl) -phenylamino) -1- 
phenyl-methylene] -5-amido-2-indolinone 

C28H30N4O2 

Mass spectrum: m/z = 454 (M + ) 

( 67) 3-Z- [1- (4- (2-morpholino-ethyl) -phenylamino) -1- 
phenyl-methylene] -5-amido-2-indolinone 

^28^28^4^3 

Mass spectrum: m/z = 468 (M + ) 

( 68) 3-Z- [1- (4- (2-pyrrolidinyl-ethyl) -phenylamino) -1- 
phenyl-methylene] -5-amido-2-indolinone 

^28^28^4^2 

Mass spectrum: m/z = 452 (M + ) 

(69) 3-Z- [1- (4- (2-piperidinyl-ethyl) -phenylamino) -1- 
phenyl-methylene] -5-amido-2-indolinone 

^29^30^4^2 

Mass spectrum: m/z = 466 (M + ) 

(70) 3-Z- [1- (2-thiazolylamino) -1-phenyl-methylene] -5- 
amido-2-indolinone 

Yield: 30 % of theory, 

Rf value: 0.48 (silica gel; methylene chloride/methanol 
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9:1) 

C 19 H 14 N 4 0 2 S 

Mass spectrum: m/z = 362 (M + ) 



5 (71) 3-Z- [1- (2-benzimidazolylamino) -1-phenyl-methylene] 

5-amido-2-indolinone 
Yield: 29 % of theory, 

Rf value: 0.44 (silica gel; methylene chloride /methanol 
9:1) 

10 C 23 H 17 N 5 0 2 

Mass spectrum: m/z = 395 (M + ) 

(72) 3-Z- [1- (5-methyl-isoxazol-3-yl-amino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

15 Yield: 39 % of theory, 

Rf value: 0.43 (silica gel; methylene chloride /methanol 
9:1) 

C 21 H 18 N 4 0 3 

Mass spectrum: m/z = 374 (M + ) 

20 

(73) 3-Z- ( 1-benzylamino-l-phenyl-methylene) -5-amido-2- 
indolinone 

Rf value: 0.63 (silica gel; methylene chloride/methanol 
9:1) 

2 5 C 23 H 19 N 3 0 2 

Mass spectrum: m/z = 369 (M + ) 

(74) 3-Z- [1- (4- (1-imidazolyl-methyl) -phenylamino) -1- 
phenyl-methylene] -5-amido-2-indolinone 

30 Rf value: 0.45 (silica gel; methylene chloride/methanol 

9:1) 

C 26 H 21 N 5 0 2 

Mass spectrum: m/z = 436 (M+H) + 



35 



(75) 3-Z- [1- (4- ( (2-diethylamino-ethyl) -aminocarbonyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone- 
trif luoroacetate 



- 62 - 

Yield: 27 % of theory, 

Rf value: 0.05 (silica gel; methylene chloride /methanol 
9:1) 

C 29 H 31 N 5 0 3 

5 Mass spectrum: m/z = 497 (M + ) 



(76) 3-Z- [1- (4-acetylaminomethyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

Rf value: 0.4 (silica gel; methylene chloride/methanol = 
10 9:1) 

C 25 H 22 N 4 0 3 

Mass spectrum: m/z = 426 (M + ) 

(77) 3-Z- [1- (4- ( (2-dimethylaminoethyl) -N- 

15 methanesulphonyl-amino) -phenylamino) -1-phenyl-methylene] 

5-amido-2-indolinone 

Rf value: 0.1 (silica gel; methylene chloride/methanol = 
9:1) 

C 27 H 29 N 5 0 4 S 

20 Mass spectrum: m/z = 519 (M + ) 

(78) 3-Z- [1- (4- (N- (ethoxycarbonylmethyl) -N- 
methanesulphonyl-amino) -phenylamino) -1-phenyl-methylene] 
5-amido-2-indolinone 

25 Rf value: 0.57 (silica gel; methylene chloride/methanol 

9:1) 

C 27 H 26 N 4 0 € 

Mass spectrum: m/z = 534 (M + ) 

30 (79) 3-Z-[l-(4-(N- ( cyanomethyl ) -N-methanesulphonyl- 

amino) -phenylamino) -1-phenyl-methylene] -5-amido-2- 
indolinone 

Rf value: 0.49 (silica gel; methylene chloride/methanol 
9:1) 

35 C 25 H 21 N 5 0 4 S 

Mass spectrum: m/z = 487 (M + ) 



• 
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(80) 3-Z- [1- (4- ( N-methyl-N-methane sulphonyl-amino ) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone 
Rf value: 0.46 (silica gel; methylene chloride/methanol 
9:1) 

5 C 24 H 22 N 4 0 4 S 

Mass spectrum: m/z = 462 (M + ) 

(81) 3-Z- [1- (4- (2-oxo-pyrrolidin-l-yl-methyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone 

10 C 27 H 24 N 4 0 3 

Mass spectrum': m/z = 452 (M + ) 

(82) 3-Z- [1- (4- (2-oxo-piperidin-l-yl-methyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone 

15 C 28 H 26 N 4 0 3 

mass spectrum: m/ z = 466 (M + ) 

(83) 3-Z-[l-(4- ( 4-cyclohexyl-piperidino-methyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone- 

20 trif luoroacetate C 34 H 38 N 4 0 2 

mass spectrum: m/z = 534 (M + ) 

(84) 3-Z- [1- (4- (2, 6-dimethyl-piperidino-methyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone- 

2 5 trif luoroacetate 

C 3 oH 3 2N 4 0 2 

mass spectrum: m/z: 480 (M + ) 

(85) 3-Z- [1- (4- (4-phenyl-4-hydroxy-piperidino-methyl) - 
30 phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone- 

tr if luoroacetate 
C 34 H 32 N 4 0 3 

mass spectrum: m/z = 545 (M + ) 

Rf value: 0.66 (silica gel, methylene chloride/methanol 
35 4:1) 
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(86) 3-Z-[l-(4- (2-methoxycarbonyl-pyrrolidino-methyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone- 
trif luoroacetate 

5 mass spectrum: m/z = 497 (M+H) + 

Rf value: 0.65 (silica gel, methylene chloride/methanol = 
4:1) 

(87) 3-Z- [1- (4- (l-oxo-thiomorpholin-4-ylmethyl) - 

10 phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone- 

tr if luoroacetate 
C 2V H 26 N 4 0 3 S 

mass spectrum: m/z = 487 (M+H) + 

Rf value: 0.68 (silica gel, methylene chloride/methanol = 
15 4:1) 

(88) 3-Z- [1- (4- (3, 6-dihydro-2H-pyridin-l-ylmethyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone- 
tr if luoroacetate 

20 C 28 H 26 N 4 0 2 

mass spectrum: m/z = 451 (M+H) + 

(89) 3-Z- [1- (4- (2, 5-dihydro-pyrrol-l-ylmethyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone- 

2 5 tr if luoroacetate 

C 27 H 24 N 4 0 2 

mass spectrum: m/z = 437 (M+H) + 

Rf value: 0.49 (silica gel, methylene chloride/methanol = 
4:1) 

30 

(90) 3-Z-[l-(4- ( thiomorpholin-4-ylmethyl ) -phenylamino) - 
1-phenyl-methylene] -5-amido-2-indolinone-trif luoroacetate 
C 2 7H 2 gN 4 0 2 S 

mass spectrum: m/z = 471 (M+H) + 
35 Rf value: 0.78 (silica gel, methylene chloride/methanol = 

4:1) 
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(91) 3-Z- [1- (4- ( 6, 7-dimethoxy-tetrahydroisoquinolin-2- 
ylmethyl) -phenylamino) -1-phenyl-methylene ] -5-amido-2- 
indolinone-trif luoroacetate 

C 34 H 32 N 4 0 4 

5 mass spectrum: m/z = 561 (M+H) + 

Rf value: 0.8 (silica gel, methylene chloride /methanol 
4 : 1) 

(92) 3-Z- [1- (4- (4-phenyl-piperazin-l-ylmethyl) ) - 

10 phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone- 

tr if luoroacetate 
C 33 H 31 N 5 0 2 

mass spectrum: m/z = 530 (M+H) + 

Rf value: 0.78 (silica gel, methylene chloride/methanol 
15 4:1) 

(93) 3-Z- [1- (4- (3, 5-dimethyl-piperidino-methyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone- 
tr if luoroacetate 

2 0 C 30 H 32 N 4 O 2 

mass spectrum: m/z = 480 (M + ) 

Rf value: 0.54 (silica gel, methylene chloride/methanol 
4:1) 

25 (94) 3-Z- [1- (4- (N-methyl-N-benzyl-amino-methyl) - 

phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone- 

trif luoroacetate 

C 31 H 29 N 4 0 4 

mass spectrum: m/z = 488 (M + ) 

30 

(95) 3-Z- [1- ( 3 , 4-dimethoxy-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 
C 24 H 21 N 3 0 4 

mass spectrum: m/z = 415 (M + ) 
35 Rf value: 0.5 (silica gel, methylene chloride/methanol 

9:1) 
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(96) 3-Z- [1- (4-trif luoromethoxy-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

C 23 H 16 F 3 N 3 0 3 

mass spectrum: m/z = 439 (M + ) 
5 Rf value: 0.5 (silica gel, methylene chloride/methanol = 

9:1) 

(97) 3-Z- [1- (3-ethoxycarbonyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

10 C 25 H 21 N 3 0 4 

mass spectrum: m/z = 427 (M + ) 

Rf value: 0.52 (silica gel, methylene chloride/methanol = 
9:1) 

15 ( 98 ) 3-Z- [ 1- ( 3-carboxy-phenylamino) -1-phenyl-methylene] - 

5-amido-2-indolinone 

C 23 H 17 N 3 0 4 

mass spectrum: m/z = 399 (M + ) 

Rf value: 0.14 (silica gel, methylene chloride/methanol = 
20 9:1) 

(99) 3-Z- [1- ( 3-diethylcarbamoyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

C 27 H 26 N 4 03 

25 mass spectrum: m/z = 454 (M + ) 

Rf value: 0.48 (silica gel, methylene chloride/methanol = 
9:1) 

(100) 3-Z- [1- (3-ethylcarbamoyl-phenylamino) -1-phenyl- 
30 methylene] -5-amido-2-indolinone 

C 2 sH 22 N 4 0 3 

mass spectrum: m/z = 426 (M+) 

Rf value: 0.42 (silica gel, methylene chloride/methanol = 
9:1) 

35 

(101) 3-Z- [1- ( 3-trif luoromethoxy-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 
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C 23 H 16 F 3 N 3 0 3 

mass spectrum: m/z = 439 (M + ) 

Rf value: 0.5 (silica gel, methylene chloride/methanol = 
9:1) 

5 

(102) 3-Z- [1- (3-ethoxy-phenylamino) -1 -phenyl-methylene] - 
5-amido-2-indolinone 

C 24 H 21 N 3 0 3 

mass spectrum: m/z = 399 (M + ) 
10 Rf value: 0.4 9 (silica gel, methylene chloride/methanol = 

9:1) 

(103) 3-Z- [1- (4-methoxymethyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

15 C 24 H 21 N 3 0 3 

mass spectrum: m/z = 399 (M + ) 

Rf value: 0.4 (silica gel, methylene chloride/methanol = 
4:1) 

2 0 (104) 3-Z- [1- (4-ethyl-phenylamino) -1-phenyl-methylene] -5- 

amido-2-indolinone 
C 24 H 21 N 3 0 2 

mass spectrum.: m/z = 383 (M + ) 

Rf value: 0.52 (silica gel, methylene chloride/methanol = 
25 4:1) 

(105) 3-Z- [1- (4-methyl-3-nitro-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

C 23 H 18 N 4 0 4 

30 mass spectrum: m/z = 414 (M + ) 

(106) 3-Z- [1- (4-methyl-3-methoxy-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

C24^ 2 iN 3 0 3 

35 mass spectrum: m/z = 399 (M + ) 



# 
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(107) 3-Z- [1- (4- (4-aminophenyl-methyl) -phenylamino) -1- 
phenyl -methylene] -5-amido-2-indolinone-trif luoroacetate 

mass spectrum: m/z = 460 (M + ) 

5 

(108) 3-Z- [1- (4-methoxycarbonyl-3-methyl-phenylamino) -1- 
phenyl -methylene] -5-amido-2-indolinone 

C 25 H 21 N 3 0 4 

mass spectrum: m/z = 427 (M + ) 
10 Rf value: 0.56 (silica gel, methylene chloride/methanol 

4:1) 

(109) 3-Z- [1- (4-cyanophenylamino) -1-phenyl-methylene] -5- 
amido-2-indolinone 

15 C 23 H 16 N 4 0 2 

mass spectrum: m/z = 380 (M + ) 

Rf value: 0.65 (silica gel, methylene chloride/methanol 
9:1) 

20 (110) 3-Z- [1- (5-methyl-pyridin-2-yl-amino) -1-phenyl- 

methylene] -5-amido-2-indolinone 

Rf value: 0.6 (silica gel, methylene chloride/methanol = 
9:1) 

^22^18^4^2 

25 mass spectrum: m/z = 370 (M + ) 

(111) 3-Z- [1- (5-bromo-pyridin-2-yl-amino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

Rf value: 0.65 (silica gel, methylene chloride/methanol 
30 9:1) 

C 21 H 15 BrN 4 0 2 

mass spectrum: m/z = 434/436 (M + ) 

(112) 3-Z- [ 1- (2-chloropyridin-5-yl-amino) - 1 -phenyl - 
35 methylene] -5-amido-2-indolinone 

Rf value: 0.49 (silica gel, methylene chloride/methanol 
9:1) 
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C 21 H 15 C1N 4 0 2 

mass spectrum: m/z = 390/392 (M + ) 

(113) 3-Z- [1- ( 3-cyanophenylamino) -1 -phenyl -methylene] -5- 
5 amido-2-indolinone 

C 23 H 16 N 4 0 2 

mass spectrum: m/z =380 (M + ) 

Rf value: 0.57 (silica gel, methylene chloride/methanol 
9:1) 

10 

(114) 3-Z- [1- (4- (N-phenyl-amino-methyl) -phenylamino) -1- 
phenyl-methylene] -5-amido-2-indolinone 

C 2 9H 2 4N^0 2 

mass spectrum: m/z = 460 (M + ) 
15 Rf value: 0.74 (silica gel, methylene chloride/methanol 

9:1) 



(115) 3-Z- [1- (4- (N-methyl-N-phenyl-aminomethyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone 
2 0 C 30 H 26 N 4 O 2 

mass spectrum: m/z — 474 (M + ) 

Rf value: 0.75 (silica gel, methylene chloride/methanol 
9:1) 

2 5 (116) 3-Z - [1- (4 - (N-ethyl-aminomethyl) -phenylamino) -1- 

phenyl -methylene] -5-amido-2-indolinone-trif luoroacetate 
C 25 H 24 N 4 0 2 

mass spectrum: m/z = 412 (M + ) 

30 (117) 3-Z-[l-(4 - (N- (4-chlorophenyl-methyl) -aminomethyl ) - 

phenyl-amino) -1-phenyl-methylene] -5-amido-2-indol±none- 
tr if luoroacetate 
C 30 H 25 C1N 4 0 2 

mass spectrum: m/z = 508/510 (M + ) 



35 



(118) 3-Z-[l-(4- (N-cyclohexyl -aminomethyl) -phenylamino) - 
1-phenyl-methylene] -5-amido-2-indolinone-trif luoroacetat 



# • 
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C29H30N4O2 

mass spectrum: m/z = 466 (M + ) 

(119) 3-Z- [1- (4- (N-isopropyl-aminomethyl) -phenylamino) -1- 
phenyl -methylene] -5- amido-2-indolinone-tr if luoroacetate 
C 26 H 26 N 4 0 2 

mass spectrum: m/z = 426 (M + ) 

(12 0) 3-Z- [1- (4- (N-butyl-aminomethyl) -phenylamino) -1- 
phenyl -methylene] -5-amido-2-indolinone-trif luoroacetate 
C27H28N4O2 

mass spectrum: m/z = 440 (M + ) 

( 121 ) 3-Z- [1- (4- (N-methoxycarbonyl-methylamino-methyl) - 
phenyl-amino) -1-phenyl-methylene] -5-amido-2-indolinone- 
trif luoroacetate 

C 26 H 24 N 4 0 4 

mass spectrum: m/z = 456 (M + ) 

(122) 3-Z- [1- (4- (N- (phenyl-methyl) -aminomethyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone- 
trif luoroacetate 

^-30^26^4^2 

mass spectrum: m/z = 464 (M + ) 

(123) 3-Z- [1- (4 - (N-acetyl-N-ethoxycarbonylmethyl -amino) - 
phenyl-amino) -1-phenyl-methylene] -5-amido-2-indolinone 

C 28 H 26 N 4 0 5 

mass spectrum: m/z = 498 (M + ) 

(124) 3-Z- [ 1- (4-methyl-3-sulphamoyl-phenylamino) -1- 
phenyl-methylene ] -5-amido-2-indolinone 

C 23 H 2 oN 4 0 4 S 

mass spectrum: m/z = 448 (M + ) 



(125) 3-Z- [1- (4- (N-methanesulphonyl-N- 

(methylcarbamoylmethyl) -amino) -phenylamino) -1-phenyl- 
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methylene] -5-amido-2-indolinone 

C 26 H 25 N 5 0 5 S 

mass spectrum: m/z = 519 (M + ) 

5 (126) 3-Z-[l-(4- (N-methanesulphonyl-N- ( piper idine- 

carbonyl-methyl) amino) -phenylamino) -1-phenyl-methylene] - 

5-amido-2-indolinone 

C 30 H 31 N 5 O 5 S 

mass spectrum: m/z = 573 (M + ) 

10 

(127) 3-Z- [1- (4-carboxy-phenylamino) -1-phenyl-methylene] - 
^ 5-amido-2-indolinone 

C 23 H 17 N 3 0 4 

mass spectrum: m/z = 398 (M-H + ) 

15 

(128) 3-Z- [1- (4-carboxy-3-methyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone 

C 24 H 19 N 3 0 4 

mass spectrum: m/z = 412 (M-H + ) 

20 

( 129) 3-Z- [1- (4- (3-diethylamino-propoxy) -phenylamino) -1- 
phenyl -methylene] -5-amido-2-indolinone-trif luoroacetate 
C 29 H 32 N 4 0 3 

mass spectrum: m/z = 484 (M + ) 

• 25 

(130) 3-Z-[l-(4- (2-piperidino-ethoxy) -phenylamino) -1- 
phenyl -methylene] -5-amido-2-indolinone-trif luoroacetate 
C 29 H 30 N 4 O 3 

mass spectrum: m/z = 483 (M+H) + 

30 

(131) 3-Z- [1- (4- (3-piperidino-propoxy) -phenylamino) -1- 
phenyl -methylene] -5-amido~2-indolinone-trif luoroacetate 

C 30 H 32 N 4 O 3 

mass spectrum: m/z = 496 (M + ) 

35 

(132) 3-Z- [ 1- ( 4- (3-dimethylamino-propoxy) -phenylamino) -1- 
phenyl-methylene] -5-amido-2-indolinone-tr if luoroacetate 
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C 2V H 28 N 4 0 3 

mass spectrum: m/z = 457 (M+H) + 



( 133) 3-Z- [1- (4- (3-N-methyl-N-benzylamino-propoxy ) - 
5 phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone- 

trif luoroacetate 
C3 3 H 32 N 4 03 

mass spectrum: m/z = 533 (M+H) + 

10 (134 ) 3-Z- [1- (4- (2-dimethylamino-ethoxy) -phenylamino) -1- 

phenyl -methylene] -5-amido-2-indolinone-trif luoroacetate 

C 26 H 26 N 4 0 3 

mass spectrum: m/z = 443 (M+H) + 

15 (135) 3-Z- [1- (4- (N-ethyl-N-benzyl-aminomethyl) - 

phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone 



(136) 3-Z- [1- (4- (N-propyl-N-benzyl-aminomethyl ) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone 

20 

(137) 3-Z- [1- (4- (N-methyl-N- ( 4-chlorophenyl-methyl ) - 
aminomethyl) -phenylamino) -1-phenyl-methylene] -5-amido-2- 
indolinone 

25 (138) 3-Z-[l-(4- (N-methyl-N- ( 4-bromophenyl-methyl ) -amino- 

methyl) -phenylamino) -1-phenyl-methylene] -5-amido-2- 
indolinone 



(139) 3-Z- [1- (4- (N-methyl-N- ( 3-chlorophenyl-methyl ) - 
30 amino-methyl) -phenylamino) -1-phenyl-methylene] -5-amido-2- 

indolinone 



35 



(140) 3-Z-[l-(4- (N-methyl-N- (3, 4-dimethoxyphenyl-methyl ) - 
amino-methyl) -phenylamino) -1-phenyl-methylene] -5-amido-2- 
indolinone 
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(141) 3-Z- [1- (4- (N-methyl-N- (4-methoxyphenyl-methyl) - 
amino-methyl) -phenylamino) -1-phenyl-methylene] -5-amido-2- 
indolinone 

(142) 3-Z- [1- (4- (N-trifluoroethyl-N- (phenyl-methyl) - 
amino-methyl) -phenylamino) -1-phenyl-methylene] -5-amido-2- 
indolinone 

(143) 3-Z- [1- (4- (N-trifluoroethyl-N- ( 4-chlorophenyl- 
methyl) -aminomethyl ) -phenylamino) -1-phenyl-methylene] -5- 
amido-2-indolinone 

Example 5 

3-Z- [1- (4- (4-acetyl-piperazinylmethyl) -phenylamino) -1- 
phenyl -methylene! -5-amido-2-indolinone 

25 mg of 3-Z- [ 1- (4- (4-piperazinylmethyl) -phenylamino) -1- 
phenyl-methylene] -5-amido-2-indolinone and 0.02 g of 
triethylamine are dissolved in 10 ml of methylene 
chloride and mixed with 5 mg of acetylchloride and the 
solution is stirred for 16 hours at ambient temperature* 
Then it is washed with water and the organic phase is 
then evaporated down. 
Yield: 15 mg (68 % of theory), 

Mass spectrum: m/z = 495 (M + ) 

The following compound is prepared analogously: 

(1) 3-Z- [1- (4- (4-benzoyl-piperazinylmethyl) -phenylamino) - 
1-phenyl-methylene ] -5-amido-2-indolinone 

Prepared from 3-Z- [1- (4- (4-piperazinyl-methyl- 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone and 
benzoylchloride . 
Yield: 91 % of theory, 
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C34H31N5O3 

Mass spectrum: m/z = 557 (M + ) 



Example 6 

5 

3-Z- [1- ( 4-diethylcarbamoyl~phenylamino-l-phenyl- 
methylenel -5-amido-2-indolinone 



7 g of resin from step IV are reacted analogously to 
10 Example 4 with ethyl 4-aminobenzoate . The moist charged 

resin is suspended in 30 ml of dioxane and 30 ml of 
methanol and stirred with 25 ml of 1 N sodium hydroxide 
solution for 40 hours. Then it is neutralised with dilute 
hydrochloric acid and washed with methylene chloride, 
15 methanol and dimethyl formamide . 300 mg of the resin are 

then suspended in 3 ml of dimethylf ormamide, and left to 
stand for 60 hours at ambient temperature with 0-2 ml of 
diethylamine, 0.5 g of 0- (benzotriazol-l-yl ) -N, N, N 1 , N 1 - 
tetramethyl-uronium-tetraf luoroborate and 0.8 ml of 
20 ethyldiisopropylamine . Finally, the product is cleaved 

from the resin as described in Example 4. 
Yield: 29 mg, 

Rf value: 0.46 (silica gel, methylene chloride/methanol = 
9:1) 

25 C 27 H 26 N 4 0 3 

mass spectrum: m/z = 454 (M + ) 



The following are prepared analogously: 



30 (1) 3-Z-[l-(4- ( piper idinocarbonyl) -phenylamino) -1 -phenyl- 

methylene] -5-amido-2-indolinoneRf value : 0.43 (silica 
gel, methylene chloride/methanol = 9:1) 
C 28 H 26 N 4 0 3 

mass spectrum: m/z = 466 (M + ) 

35 

(2) 3-Z~[l-(4- (4-methylpiperazinocarbonyl) -phenylamino) - 
1 -phenyl-methylene] -5-amido-2-indolinone- 



* • 
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trif luoroacetateRf value: 0.84 (silica gel, methylene 
chloride/methanol = 4:1) 

^28^27^5^3 

mass spectrum: m/z = 481 (M + ) 

(3) 3-Z- [1- (4- (N- (2-dimethylamino-ethyl) -N-methyl- 
carbamoyl) -phenylamino) -1-phenyl-methylene] -5-amido-2- 
indolinone-trif luoroacetateRf value: 0.25 (silica gel, 
methylene chloride/methanol = 9:1) 

^28^29^5^3 

mass spectrum: m/z = 484 (M+H) + 

(4 ) 3-Z- [1- (4- (N-methoxycarbonylmethyl-carbamoyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinoneRf 
value: 0.4 (silica gel, methylene chloride/methanol = 
9:1) 

C 26 H 22 N 4 0 5 

mass spectrum: m/z = 470 (M + ) 

(5) 3-Z- [1- ( 4-benzylcarbamoyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinoneRf value: 0.48 (silica 
gel, methylene chloride/methanol = 9:1) 

C30H24N4O3 

mass spectrum: m/z = 488 (M + ) 
Example 7 

3-Z- [ 1- (4- (N-methyl-benzoylamino) -phenylamino) -1-phenyl- 
methylenel -5-amido-2-indolinone 

4 . 5 g of resin from step IV are reacted analogously to 
Example 4 with 3.4 g of 4- ( 9H-f luoren-9- 
ylmethoxycarbonyl ) -methyl-amino) -aniline in 
dimethylf ormamide . Then the 9H-fluorene protecting group 
is cleaved with 4 ml of 30% piperidine in 

dimethylf ormamide and the resin is washed several times. 
400 mg of the resin are then suspended in 4 ml of 
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dimethylf ormamide and 0.3 ml of triethylamine and reacted 
with 0.3 ml of benzoylchloride for one hour at ambient 
temperature. Finally the product is cleaved from the 
resin as described in Example 4. 
5 Yield: 33 mg . 

Rf value: 0.45 (silica gel, methylene chloride/methanol = 
9:1) 

C 30 H 24 N 4 O 3 

mass spectrum: m/z = 488 (M + ) 

10 

The following are prepared analogously: 

(1) 3-Z- [ 1- (4- (N-methyl-propionylamino) -phenylamino) -1- 
phenyl-methylene] -5-amido-2-indolinoneRf value : 0.42 
15 (silica gel, methylene chloride/methanol = 9:1) 

C 26 H 24 N 4 0 3 

mass spectrum: m/z = 440 (M + ) 



(2) 3-Z-[l-(4- (N-methyl-butyrylamino) -phenylamino) -1- 
20 phenyl-methylene] -5-amido-2-indolinoneRf value: 0. 44 

(silica gel, methylene chloride/methanol = 9:1) 
C 27 H 26 N 4 0 3 

mass spectrum: m/z = 453 (M-H + ) 

25 (3) 3-Z- [1- (4- (N-methyl-ethylsulphonylamino) - 

phenylamino) -1-phenyl-methylene] -5-amido-2-indolinoneRf 
value: 0.42 (silica gel, methylene chloride/methanol = 
9:1) 

C 25 H 24 N 4 0 4 S 

30 mass spectrum: m/z = 475 (M-H + ) 

(4) 3-Z- [1- (4- (N-methyl-propylsulphonylamino) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinoneRf 
value: 0.44 (silica gel, methylene chloride/methanol = 
35 9:1) 

C 25 H 26 N 4 0 4 S 

mass spectrum: m/z = 491 (M+H) + 
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(5) 3-Z-[l-(4- (N-methyl-phenylsulphonylamino) - 
phenylamino) -1-phenyl-methylene ] -5-amido-2-indolinoneRf 
value: 0.53 (silica gel, methylene chloricie/methanol = 

9:1) 

5 C 29 H 24 N 4 0 4 S 

mass spectrum: m/z = 524 (M + ) 

Example 8 

10 Dry ampoule containing 75 mg of active substance per 10 

ml 



15 



Composition : 

Active substance 75.0 mg 

Mannitol 50.0 mg 

water for injections ad 10.0 ml 

20 Preparation: 

Active substance and mannitol are dissolved in water. 
After packaging the solution is f reeze-dried . To produce 
the solution ready for use, the product is dissolved in 
water for injections. 



25 



35 



Example 9 

Dry ampoule containing 35 mg of active substance per 2 ml 



30 Composition: 



Active substance 35.0 mg 

Mannitol 100.0 mg 

water for injections ad 2.0 ml 

Preparation : 

Active substance and mannitol are dissolved in water. 



10 
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After packaging, the solution is f reeze-dried . 

To produce the solution ready for use, the product is 
dissolved in water for injections. 

Example 10 

Tablet containing 50 mg of active substance 
Composition : 



(1) Active substance 50.0 mg 

(2) Lactose 98.0 mg 
15 (3) Maize starch 50.0 mg 

(4) Polyvinylpyrrolidone 15.0 mg 

(5) Magnesium stearate 2.0 mg 

215.0 mg 

Preparation : 

20 

(1), (2) and (3) are mixed together and granulated with 
an aqueous solution of (4). (5) is added to the dried 
granulated material. From this mixture tablets are 
pressed, biplanar, faceted on both sides and with a 
25 dividing notch on one side. 

Diameter of the tablets: 9 mm. 

Example 11 

30 Tablet containing 350 mg of active substance 



Preparation : 



35 



(1) Active substance 

(2) Lactose 

(3) Maize starch 



350.0 mg 
13 6.0 mg 
8 0.0 mg 



# 
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(4) Polyvinylpyrrolidone 30.0 mg 

(5) Magnesium stearate 4.0 mg 

600.0 mg 

5 (1), (2) and (3) are mixed together and granulated with 

an aqueous solution of (4) . (5) is added to the dried 
granulated material. From this mixture tablets are 
pressed, biplanar, faceted on both sides and with a 
dividing notch on one side. 
10 Diameter of the tablets: 12 mm. 

Example 12 

Capsules containing 50 mg of active substance 
15 

Composition : 

(1) Active substance 50.0 mg 

20 (2) Dried maize starch 58.0 mg 

(3) Powdered lactose 50.0 mg 

(4) Magnesium stearate 2.0 mg 

160.0 mg 

25 Preparation: 

(1) is triturated with (3) . This trituration is added to 

the mixture of (2) and (4) with vigorous mixing. 



30 



This powder mixture is packed into size 3 hard gelatin 
capsules in a capsule filling machine. 



* 
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Example 13 

Capsules containing 350 mg of active substance 



Composition: 

(1) Active substance 350.0 mg 

(2) Dried maize starch 46.0 mg 
10 (3) Powdered lactose 30.0 mg 

(4) Magnesium stearate 4.0 mg 

430.0 mg 

Preparation : 

15 (1) is triturated with (3) . This trituration is added to 

the mixture of (2) and (4) with vigorous mixing. 

This powder mixture is packed into size 0 hard gelatin 
capsules in a capsule filling machine. 



20 



25 



Example 14 

Suppositories containing 100 mg of active substance 



1 suppository contains: 

Active substance 100.0 mg 

Polyethyleneglycol (M.W. 1500) 600.0 mg 

Polyethyleneglycol (M.W. 6000) 460.0 mg 

30 Polyethylenesorbitan monostearate 840.0 mg 

2, 000 . 0 mg 

Preparation: 

The polyethyleneglycol is melted together with 
polyethylene sorbitanmonostearate . At 40°C the ground 
35 active substance is homogeneously dispersed in the melt, 

It is cooled to 38°C and poured into slightly chilled 
suppository moulds. 
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Patent Claims 



1. Substituted indolinones of general formula 



10 




(I) , 



wherein 

X denotes an oxygen or sulphur atom, 

15 R x denotes a hydrogen atom, a C^-alkoxy-carbonyl or 

C 2 _ 4 -alkanoyl group, 



20 



R 2 denotes a carboxy-, C 1 _ 4 -alkoxy-carbonyl or 
aminocarbonyl group wherein the amino moiety may be 
substituted by one or two C 1 _ 3 -alkyl groups and the 
substitutents may be identical or different, 



25 



30 



R 3 denotes a phenyl or naphthyl group which may be 
substituted by fluorine, chlorine or bromine atoms, by 
C 1 _ 3 -alkyl, C 1 . 3 -alkoxy, cyano, trif luoromethyl , nitro, 
amino, C 1 . 3 -alkylamino, di- (C^-alkyl) -amino, C 2 _ 4 -alkanoyl- 
amino, N- (C^-alkyl ) -C 2 _ 4 -alkanoylamino, N- (C-^-alkyl) - 
C 2 _ 4 -alkanoylamino, C 1 _ 3 -alkylsulphonylamino, amino- 
C^-alkyl, C^-alkylamino-C^-alkyl, di- (C^-alkyl ) -amino- 
C 1 . 3 -alkyl, N- (C 2 _ 4 -alkanoyl) -amino-C^-alkyl or 
N ~ (C 2 _ 4 -alkanoyl) -C 1 _ 3 -alkylamino-C 1 _ 3 -alkyl groups and the 
substituents may be identical or different, 



35 



R 4 denotes a hydrogen atom or a C^ 3 -alkyl group and 



R 5 denotes a hydrogen atom, 
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a Ci.g-alkyl group optionally substituted by a phenyl, 
carboxy or C 1 _ 3 -alkoxy-carbonyl group, 

a C 3 _ 7 -cycloalkyl group optionally substituted by a 
Ci-3-alkyl group, 

an indanyl group optionally substituted by a C^-alkyl 
group, 

a 5-membered heteroaryl group which contains an imino 
group optionally substituted by a C 1 _ 3 -alkyl group, an 
oxygen or sulphur atom or an imino group optionally 
substituted by a C 1 _ 3 -alkyl group and an oxygen, sulphur 
or nitrogen atom or two nitrogen atoms or a 6-membered 
heteroaryl group which contains 1 to 3 nitrogen atoms, 
whilst additionally a 1 , 3-butadienylene bridge may be 
attached via two adjacent carbon atoms or via one carbon 
atom and an adjacent imino group of the abovementioned 5 
and 6-membered heteroaryl groups and the carbon skeleton 
of the abovementioned mono- and bicyclic rings may be 
mono or disubstituted by fluorine, chlorine, bromine or 
iodine atoms, by C^-alkyl or cyano groups and the 
substituents may be identical or different, 

a pyrrolidinyl or piperidinyl group linked via a carbon 
atom, which may be substituted at the nitrogen atom by a 
C 1 _ 3 -alkyl group, 

a phenyl group optionally disubstituted by fluorine, 
chlorine, bromine or iodine atoms, by C^-alkyl, C x _ 3 - 
alkoxy, carboxy, C^-alkoxycarbonyl, aminosulphonyl, 
nitro or cyano groups, whilst the substituents may be 
identical or different, 

a phenyl, pyridyl, pyrimidyl or thienyl group each of 
which is substituted 

by a trif luoromethoxy group, by a fluorine, chlorine 
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bromine or iodine atom, by a C^-alkoxy group which may 
be substituted in the 2- or 3-position by an amino, C x _ 3 - 
alkylamino, cii- (C 1 _ 3 -alkyl) amino, phenyl-C^-alkylamino, N- 
(C 1 _ 3 ~alkyl) -phenyl-C^-alkylamino, pyrrolidino or 
5 pipericiino group, 

by a phenyl-C 1 _ 3 -alkylamino-C 1 . 3 ~alkyl group which may 
be mono- or disubstituted in the phenyl nucleus by a 
trif luoromethyl group, by fluorine, chlorine, bromine or 
iodine atoms, by C^-alkyl or C^-alkoxy groups, whilst 
10 the substituents may be identical or different, and 

additionally may be replaced at the amine nitrogen atom 
by a C 1 . 3 -alkyl group wherein the hydrogen atoms from 
position 2 may be wholly or partially replaced by 
fluorine atoms, 

15 by a C^-alkyl, phenyl, imidazolyl, C 3 _ 7 -cycloalkyl, 

C 1 . 3 _alkoxy-C 1 _ 3 -alkoxy, phenyl -C^-alkoxy, carboxy- 
C^- alkyl, C^-alkoxycarbonyl-C^-alkyl, carboxy, 
C 1 _ 3 ~alkoxycarbonyl , aminocarbonyl , C^-alkylaminocarbonyl , 
di- (C^-alkyl ) -aminocarbonyl, phenyl- 

20 C 1 _ 3 -alkylaminocarbonyl, N- (C 1 . 3 -alkyl) -phenyl-C 1 _ 3 - 

alkylaminocarbonyl, piperazinocarbonyl, N- (C 1 _ 3 ~alkyl) - 
piperazinocarbonyl, nitro, amino, C^-alkylamino, di- 
(C 1 _ 3 -alkyl) -amino, C 2 _ 4 -alkanoyl-amino, N- (C^-alkyl ) - 
C 2 _ 4 -alkanoylamino, benzoylamino or N- (C 1 _ 3 -alkyl) - 

25 benzoylamino group, 

by an N- (C 1 _ 3 -alkyl) -C 2 _ 4 -alkanoylamino group which is 
additionally substituted in the alkyl moiety by a carboxy 
or C 1 _ 3 -alkoxycarbonyl group, 

by a C 1 _ 3 -alkylaminocarbonyl or di- (C^-alkyl ) - 

3 0 aminocarbonyl group wherein an alkyl moiety is 

additionally substituted by a di- (C 1 _ 3 -alkyl ) -amino group, 
or 

by an N- (C 1 _ 3 -alkyl) -C 1 _ 3 -alkylsulphonylamino or 
N- (C 1 _ 3 -alkyl) -phenylsulphonylamino group wherein the 
35 alkyl moiety may additionally be substituted by a cyano, 

carboxy, C 1 _ 3 -alkoxycarbonyl , C 1 _ 3 -alkylamino, di- 
(C 1 _ 3 -alkyl ) -amino group, aminocarbonyl, C x . 3 - 
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alkylaminocarbonyl, di- (C 1 _ 3 -alkyl) -aminocarbonyl, 
piperidinocarbonyl or 2- [di- (C 1 _ 3 -alkylamino) ] - 
ethylaminocarbonyl group, 



5 a phenyl or thienyl group substituted by a C^-alkyl 

group wherein the alkyl moiety is substituted by a 
hydroxy, C^-alkoxy, carboxy, C^-alkoxy-carbonyl , amino, 
C-^-alkylamino, di- (C^-alkyl) -amino, C 2 _ 4 -alkanoylamino, 
N- (C 1 _ 3 -alkyl) -C 2 _ 4 -alkanoylamino, pyrrolidino, 

10 dehydropyrrolidino, piperidino, dehydropiperidino, 3- 

hydroxypiperidino, 4-hydroxypiperidino, 
hexamethyleneimino, morpholino, thiomorpholino, 
piperazino, 4- (C 1 _ 3 -alkyl) -piperazino, 4-phenyl- 
piperazino, 4- (C 2 _ 4 -alkanoyl) -piperazino, 4-benzoyl- 

15 piperazino or imidazolyl group, 

whilst the abovementioned saturated 
cycloalkyleneimino rings, C-^-alkylamino or di- 
(Cx.s-alkyl) -amino groups may additionally be substituted 
by one or two C x _ 5 -alkyl groups, by a C 3 _ 7 -cycloalkyl , 

20 hydroxy, C 1 _ 3 -alkoxy r carboxy, C 1 _ 3 -alkoxycarbonyl , 

aminocarbonyl, C^-alkylaminocarbonyl or di- (C 1 _ 3 -alkyl) - 
aminocarbonyl group, by a phenyl-C 1 _ 3 -alkyl or phenyl 
group optionally mono- or disubstituted in the phenyl 
nucleus by fluorine, chlorine, bromine or iodine atoms or 

25 by C 1 _ 3 -alkyl or cyano groups, whilst the substituents may 

be identical or different, 

or a methylene group adjacent to the nitrogen atom in 
the abovementioned cycloalkyleneimino rings may be 
replaced by a carbonyl or sulphonyl group, and the 

3 0 abovementioned monosubstituted phenyl groups may 

additionally be substituted by a fluorine, chlorine or 
bromine atom or by a methyl, amino, C 1 _ 3 -alkylamino or di- 
(C 1 _ 3 -alkyl) -amino group, or 

a phenyl ring optionally substituted by one or two 

35 C^-alkoxy groups may be fused to one of the 

abovementioned unsubstituted cycloalkyleneimino rings via 
two adjacent carbon atoms, 
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whilst the carboxy groups mentioned in the definition 
of the groups above may additionally be replaced by a 
group which can be converted in vivo into a carboxy group 
and 

5 

the amino and imino groups mentioned in the definition of 
the groups above may additionally be replaced by a group 
which can be cleaved in vivo, 

10 the isomers thereof and the salts thereof. 

2. Substituted indolinones of general formula I according 
to claim 1, wherein 

15 X denotes an oxygen atom, 

R x denotes a hydrogen atom or a C 1 . 4 -alkoxycarbonyl group, 

R 2 denotes a carboxy, C 1 _ 4 -alkoxycarbonyl or aminocarbonyl 
20 group wherein the amino moiety may be substituted by one 

or two C 1 _ 3 ~alkyl groups and the substituents may be 
identical or different, 

R 3 denotes a phenyl group optionally substituted by a 
25 fluorine, chlorine or bromine atom, by a methyl, cyano or 

aminomethyl group , 

R 4 denotes a hydrogen atom or a methyl group and 

30 R 5 denotes a hydrogen atom, 

a C^-alkyl group optionally substituted by a carboxy or 
C^-alkoxycarbonyl group, or a benzyl group, 



35 



a C 3 _ 7 -cycloalkyl group optionally substituted by a methyl 
group, 



10 
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an indanyl, pyridyl, oxazolyl, thiazolyl or imidazolyl 
group optionally substituted by a methyl group, to which 
a phenyl ring may additionally be fused via two adjacent 
carbon atoms, 

a methylphenyl group optionally substituted by a 
fluorine, chlorine or bromine atom, or by a methoxy, 
carboxy, C^-alkyloxycarbonyl , nitro or aminosulphonyl 
group, or a dimethoxyphenyl group, 

a pyrrolidinyl or piperidinyl group linked via a carbon 
atom, which may be substituted at the nitrogen atom by a 
C 1 „ 3 -alkyl group, 

15 a phenyl group which is substituted 

by a trif luoromethoxy group, by a fluorine, chlorine, 
bromine or iodine atom, 

by a C-^-alkoxy group which may be substituted in the 2- 
or 3-position by an amino, C 1 _ 3 -alkylamino, di- (C^- 

20 alkyl) amino, phenyl-C 1 _ 3 -alkylamino, N- (C 1 _ 3 -alkyl) -phenyl- 

C 1 _ 3 -alkylamino, pyrrolidine or piperidino group, 
by a phenyl-C 1 _ 3 -alkylamino-C 1 _ 3 -alkyl group which may be 
[substituted] in the phenyl nucleus by a fluorine, 
chlorine, bromine or iodine atom, by a C^-alkyl, C^ 3 - 

25 alkoxy or trif luoromethyl group and additionally at the 

amine nitrogen atom by a C 1 _ 3 -alkyl group wherein the 
hydrogen atoms from position 2 may be wholly or partially 
replaced by fluorine atoms, 

by a Cx-5-alkyl, phenyl, imidazolyl, C 3 _ 7 -cycloalkyl , 

3 0 C 1 _ 3 -alkoxy-C 1 . 3 -alkoxy, phenyl -C 1 „ 3 -alkoxy, carboxy- 

c i-3~ alkyl , C 1 _ 3 -alkoxycarbonyl-C 1 _ 3 -alkyl, carboxy, 
C 1 _ 3 -alkoxycarbonyl, aminocarbonyl , C 1 _ 3 -alkylaminocarbonyl , 
di- (Ci-3-alkyl) -aminocarbonyl, phenyl- 
C^-alkylaminocarbonyl , N- (C 1 . 3 -alkyl) -phenyl-C^- 

35 alkylaminocarbonyl, piperazinocarbonyl , N- (C 1 _ 3 -alkyl) - 

piperazinocarbonyl, nitro, amino, C 1 . 3 -alkylamino, di- 
(C 1 _ 3 _alkyl) -amino, pyrrolidino, piperidino, morpholino, 
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C 2 _ 4 -alkanoyl-amino, N- (C 1 _ 3 -alkyl) -C 2 _ 4 -alkanoylamino, 
benzoylamino or N- (C 1 _ 3 -alkyl ) -benzoylamino group, 
by an N- (C^-alkyl) -C 2 _ 4 -alkanoylamino group which is 
additionally substituted in the alkyl moiety by a carboxy 
5 or C 1 . 3 -alkoxycarbonyl group, 

by a C^-alkylaminocarbonyl or di- (C 1 _ 3 -alkyl ) - 
aminocarbonyl group wherein an alkyl moiety is 
additionally substituted by a di- (C x _3-alkyl) -amino group, 
or 

10 by an N- (C 1 _ 3 -alkyl ) -C 1 _ 3 -alkylsulphonylamino or 

N- (C 1 _ 3 -alkyl) -phenylsulphonylamino group wherein the 
alkyl moiety may additionally be substituted by a cyano, 
carboxy, C 1 _ 3 -alkoxycarbonyl, C 1 _ 3 -alkylamino, di- 
(Cx_ 3 -alkyl) -amino group, aminocarbonyl, C]_ 3 - 

15 alkylaminocarbonyl, di- (C^-alkyl) -aminocarbonyl, 

piperidinocarbonyl or 2- [di- (C 1 _ 3 -alkylamino) ] - 
ethylaminocarbonyl group, 

a phenyl group optionally substituted by a C 1 _ 3 -alkyl 

20 group wherein the alkyl moiety is substituted by a 

hydroxy, C 1 _ 3 -alkoxy, carboxy, C 1 _ 3 ~alkoxy~carbonyl, amino, 
C 1 ^ 5 -alkylamino, di- (C^-alkyl) -amino, C 2 _ 4 -alkanoylamino, 
N- (C^-alkyl) -C 2 _ 4 -alkanoylamino, pyrrolidine, 
dehydropyrrolidino, piperidino, dehydropiperidino, 3- 

2 5 hydroxypiperidino, 4-hydroxypiperidino, 

hexamethyleneimino, morpholino, thiomorpholino, 
piperazino, 4- (C 1 _ 3 -alkyl) -piperazino, 4-phenyl- 
piperazino, 4- (C 2 _ 4 -alkanoyl) -piperazino, 4-benzoyl- 
piperazino or imidazolyl group, 

30 whilst the abovementioned saturated 

cycloalkyleneimino rings, C^-alkylamino or di- 
(C^-alkyl) -amino groups may additionally be substituted 
by one or two C^-alkyl groups, by a C 3 _ 7 -cycloalkyl, 
hydroxy, C^-alkoxy, carboxy, C 1 _ 3 -alkoxycarbonyl , 

35 aminocarbonyl, C 1 . 3 -alkylaminocarbonyl or di- (C^-alkyl ) - 

aminocarbonyl group, by a phenyl-C^g-alkyl or phenyl 
group optionally mono- or disubstituted in the phenyl 
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nucleus by fluorine, chlorine, bromine or iodine atoms or 
b Y C 1 . 3 -alkyl or cyano groups, whilst the substituents may 
be identical or different, 

or a methylene group adjacent to the nitrogen atom in 
the abovementioned cycloalkyleneimino rings may be 
replaced by a carbonyl or sulphonyl group, and the 
abovementioned monosubstituted phenyl groups may 
additionally be substituted by a fluorine, chlorine or 
bromine atom or by a methyl, amino, C^-alkylamino or di- 
(C^-alkyl) -amino group, or 

a phenyl ring optionally substituted by one or two 
C 1 . 3 -alkoxy groups may be fused to one of the 
abovementioned unsubstituted cycloalkyleneimino rings via 
two adjacent carbon atoms, 

the isomers and the salts thereof. 

3. Substituted indolinones of general formula I according 
to claim 1 , wherein 

X denotes an oxygen atom, 

R x denotes a hydrogen atom, 

R 2 denotes a carboxy, C^-alkoxycarbonyl or aminocarbonyl 
group wherein the amino moiety may be substituted by one 
or two C 1 _ 3 -alkyl groups and the substituents may be 
identical or different, 

R 3 denotes a phenyl group optionally substituted by a 
methyl group, 

R 4 denotes a hydrogen atom or a methyl group and 



R 5 denotes a hydrogen atom, 
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a C^-alkyl group, a benzyl group or a methyl or ethyl 
group substituted by a carboxy or C 1 _ 3 -alkoxycarbonyl 
group, 

a C 3 _ 7 -cycloalkyl group optionally substituted by a methyl 
group, 

an indanyl, pyridyl, oxazolyl, thiazolyl or imidazolyl 
group optionally substituted by a methyl group, to which 
a phenyl ring may additionally be fused via two adjacent 
carbon atoms,; 

a methylphenyl group optionally substituted by a 
fluorine, chlorine or bromine atom, or by a methoxy, 
carboxy, C 1 _ 3 -alkyloxycarbonyl , nitro or aminosulphonyl 
group, or a dimethoxyphenyl group, 

a 3-pyrrolidinyl or 4-piperidinyl group which may be 
substituted at the nitrogen atom by a C 1 _ 3 -alkyl group, 

a phenyl group which is substituted 

by a trif luoromethoxy, benzyloxy, cyano or nitro group, 
by a fluorine, chlorine, bromine or iodine atom, 
by a C^-alkoxy group, whilst the ethoxy and n-propoxy 
groups may each be terminally substituted by a 
dimethylamino, diethylamino, N-ethyl-methylamino, N- 
benzyl-methylamino or piperidino group, 

by a phenyl-C^-alkylamino-C^-alkyl group which may be 
substituted in the phenyl nucleus by a fluorine, 
chlorine, bromine or iodine atom, by a methyl, methoxy or 
trif luoromethyl group and additionally at the amine 
nitrogen atom by a C^-alkyl or 2 , 2 , 2-trif luoroethyl 
group, 

by a C 1 . 4 -alkyl, phenyl, imidazolyl, cyclohexyl, 
methoxymethyl, carboxymethyl , C 1 . 3 -al koxycarbonyl -methyl f 
carboxy, C x _ 3 -alkoxycarbonyl , aminocarbonyl , 
C 1 _ 3 -alkylaminocarbonyl , di- (C 1 _ 3 -alkyl) -aminocarbonyl, 
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phenyl-C^-alkylaminocarbonyl, N- (C 1 _ 3 -alkyl) -phenyl-C^- 
alkylaminocarbonyl, piperazinocarbonyl, N- (C 1 _ 3 -alk:yl) - 
piperazinocarbonyl, amino, C 1 _ 3 -alkylamino f di- (C^ 3 -alkyl) - 
amino, pyrrolidino, piperidino, morpholino, C 2 _ 4 -alkanoyl- 
amino, N- (C 1 _ 3 -alkyl) -C 2 _ 4 -alkanoylamino, benzoylamino or 
N- (C 1 _ 3 -alkyl) -benzoylamino group, 

by an N- (C 1 _ 3 -alkyl ) -C 2 _ 4 -alkanoylamino group which is 
additionally substituted in the alkyl moiety by a carboxy 
or C 1 _ 3 -alkoxycarbonyl group, 

by a C 1 _ 3 -alkylaminocarbonyl or di- (C^-alkyl ) - 
aminocarbonyl group wherein an alkyl moiety is 
additionally substituted by a di- (C^-alkyl ) -amino group, 
or 

by an N- (C 1 _ 3 -alkyl) -C 1 _ 3 -alkylsulphonylamino or 
N- (C 1 _ 3 -alkyl) -phenylsulphonylamino group wherein the 
alkyl moiety may additionally be substituted by a cyano, 
carboxy, C 1 . 3 -alkoxycarbonyl , C 1 . 3 -alkylamino, di- 
(C 1 _ 3 -alkyl) -amino group, aminocarbonyl, C^ 3 - 
alkylaminocarbonyl , di- (C 1 . 3 -alkyl) -aminocarbonyl, 
piperidinocarbonyl or 2- [di- (C 1 . 3 -alkylamino) ] - 
ethylaminocarbonyl group, 

a phenyl group optionally substituted by a C 1 _ 3 -alkyl 
group wherein the alkyl moiety is substituted by a 
hydroxy, C^-alkoxy, carboxy, C^-alkoxy-carbonyl, amino, 
C^-alkylamino, di- (C^s-alkyl) -amino, C 2 _ 4 -alkanoylamino, 
N- (C 1 . 3 -alkyl) -C 2 _ 4 -alkanoylamino, pyrrolidino, 
dehydropyrrolidino, piperidino, dehydropiperidino, 4- 
hydroxypiperidino, hexamethyleneimino, morpholino, 
thiomorpholino, piperazino, 4- (C 1 _ 3 -alkyl) -piperazino, 4- 
phenyl-piperazino, 4- (C 2 _ 4 -alkanoyl ) -piperazino, 
4-benzoyl-piperazino or imidazolyl group, 

whilst the abovementioned saturated 
cycloalkyleneimino rings may additionally be substituted 
by a phenyl group or by one or two methyl groups, 
the abovementioned C^s-alkylamino and di- (C-^-alkyl ) -amino 
groups may additionally be substituted by one or two 
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C 1 _ 3 -alkyl groups, by a cyclohexyl, hydroxy, C^-alkoxy, 
carboxy, C 1 _ 3 -alkoxycarbonyl / aminocarbonyl , 
C^-alkylaminocarbonyl or di- (C^-alkyl ) -aminocarbonyl 
group, by a phenyl-C 1 . 3 -alkyl or phenyl group optionally 
5 substituted in the phenyl nucleus by a fluorine, 

chlorine, bromine or iodine atom or by a methyl or cyano 
group, 

or a methylene group adjacent to the nitrogen atom in 
the abovementioned cycloalkyleneimino rings may be 

10 replaced by a carbonyl or sulphonyl group, and the 

abovementioned monosubstituted phenyl groups may 
additionally be substituted by a fluorine, chlorine or 
bromine atom or by a methyl, amino, C 1 _ 3 -alkylamino or di- 
(C 1 _ 3 -alkyl ) -amino group, or 

15 a phenyl ring optionally substituted by one or two 

C 1 _ 3 -alkoxy groups may be fused to one of the 
abovementioned unsubstituted cycloalkyleneimino rings via 
two adjacent carbon atoms, 

20 the isomers and salts thereof. 

4. Substituted indolinones of general formula I 
according to claim 1, wherein 

25 X denotes an oxygen atom, 

Ri denotes a hydrogen atom, 

R 2 denotes a carboxy or aminocarbonyl group wherein the 
3 0 amino moiety may be substituted by one or two C 1 _ 3 -alkyl 

groups and the substituents may be identical or 
different, 

R 3 denotes a phenyl group optionally substituted by a 
3 5 methyl group, 



R 4 denotes a hydrogen atom and 
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R 5 denotes a hydrogen atom, 

a 3-pyrrolidinyl or 4-piperidinyl group which may be 
substituted at the nitrogen atom by a C 1 . 3 -alkyl group, 

5 

a phenyl group which is substituted 

by a C 1 . 3 -alkoxy group, whilst the ethoxy and n-propoxy 
groups may each be terminally substituted by a 
dimethylarnino, diethylamino, N-ethyl-methylamino, N- 

10 benzyl-methylamino or piperidino group, 

by a phenyl-C 1 _ 3 -alkylamino-C 1 _ 3 -alkyl group which may be 
substituted in the phenyl nucleus by a fluorine, 
chlorine, bromine or iodine atom, by a methyl, methoxy or 
trif luoromethyl group and additionally at the amine 

15 nitrogen atom by a C^-alkyl or 2, 2, 2-trif luoroethyl 

group, 

a phenyl group optionally substituted by a C^-alkyl 
group wherein the alkyl moiety is substituted by a 

20 hydroxy, C 1 _ 3 -alkoxy, carboxy, C 1 _ 3 -alkoxy-carbonyl , amino, 

C 1 _ 5 -alkylamino, di- (C^-alkyl) -amino, C 2 _ 4 -alkanoylamino, 
N- (C 1 _ 3 -alkyl) -C 2 _ 4 -alkanoylamino, pyrrolidino, 
dehydropyrrolidino, piperidino, dehydropiperidino, 4- 
hydroxypiperidino, hexamethyleneimino, morpholino, 

25 thiomorpholino, piperazino, 4- (C^-alkyl) -piperazino, 4- 

phenyl-piperazino, 4- (C 2 _ 4 -alkanoyl ) -piperazino, 
4-benzoyl-piperazino or imidazolyl group, 

whilst the abovementioned saturated 
cycloalkyleneimino rings may additionally be substituted 

3 0 by a phenyl group or by one or two methyl groups, 

the abovementioned C 1 _ 5 -alkylamino and di- (C^-alkyl ) -amino 
groups may additionally be substituted by one or two 
C 1 _ 3 -alkyl groups, by a cyclohexyl, hydroxy, C^-alkoxy, 
carboxy, C^-al koxycarbonyl, aminocarbonyl , 

35 C 1 _ 3 -alkylaminocarbonyl or di- (C 1 _ 3 -alkyl) -aminocarbonyl 

group, by a phenyl-C 1 . 3 -alkyl or phenyl group optionally 
substituted in the phenyl nucleus by a fluorine, 
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chlorine, bromine or iodine atom or by a methyl or cyano 
group, 

or a methylene group adjacent to the nitrogen atom in 
the abovementioned cycloalkyleneimino rings may be 
replaced by a carbonyl or sulphonyl group, and the 
abovementioned monosubstituted phenyl groups may 
additionally be substituted by a fluorine, chlorine or 
bromine atom or by a methyl, amino, C 1 _ 3 ~alkylamino or di- 
(C 1 _ 3 -alkyl ) -amino group, or 

a phenyl ring optionally substituted by one or two 
CV 3 -alkoxy groups may be fused to one of the 
abovementioned unsubstituted cycloalkyleneimino rings via 
two adjacent carbon atoms, 

the isomers and salts thereof. 

5. Substituted indolinones of general formula I 
according to at least one of claims 1 to 4, wherein 
the group R 2 is in the 5 position. 

6. The following substituted indolinones of general 
formula I according to claim 1: 

(a) 3-Z- [1- (4-aminomethyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2-indolinone, 

(b) 3-Z- (1-phenylamino) -1-phenyl-methylene) -5-amicio-2- 
indolinone, 

(c) 3-Z- [1- (4-bromophenylamino) -1-phenyl-methylene] -5- 
amido-2-indolinone, 

(d) 3-Z- [1- (4-dimethylamino-methyl) -phenylamino) -1- 
phenyl -methylene] -5-amido-2-indolinone, 



(e) 3-Z- [ 1- ( 4 -pyrrolidinomethy 1-phenylamino) -1-phenyl- 
methylene] ~5-amido-2-indolinone, 
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(f ) 3-Z- [1- (4-piperidinomethyl-phenylamino) -1-phenyl- 
methylene] -5-amido-2 -indolinone , 

(g) 3-Z- [1- (4-hexamethyleneiminomethyl-phenylamino) -1- 
phenyl-methylene] -5-amido-2 -indolinone, 

(h) 3-Z- [1- (4- (4-benzyl-piperidino) -methyl) -phenylamino) - 
1 -phenyl -methylene] -5-amido-2 -indolinone, 

(i) 3-Z- [1- (4- (N-butyl-aminomethyl) -phenylamino) -1- 
phenyl-methylene] -5-amido-2 -indolinone, 

( j ) 3-Z- [1- (4- (N- (phenyl-methyl) -aminomethyl ) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone, 

(k) 3-Z- [1- (4- (N-methyl-N-benzyl-amino-methyl) - 
phenylamino) -1-phenyl-methylene] -5-amido-2-indolinone, 

(1) 3-Z- [1- ( 4 -piper idino-methyl -phenylamino) -1-phenyl- 
methylene] -5 -dimethyl carbamoyl -2 -indolinone, 

(m) 3-Z- [1- (4-piperidino-methyl-phenylamino) -1-phenyl- 
methylene] - 5 -diethylcarbamoyl -2 -indolinone, 

(n) 3-Z-[l-(4- (3-diethylamino-propoxy) -phenylamino) -1- 
phenyl -methylene] -5-amido-2 -indolinone 

and the salts thereof. 

7. Physiologically acceptable salts of the compounds 
according to claims 1 to 6. 

8 . Pharmaceutical compositions containing a compound 
according to at least one of claims 1 to 6 or a salt 
according to claim 7 optionally together with one or more 
inert carriers and/or diluents. 
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9. Use of a compound according to at least one of claims 
1 to 6 or a salt according to claim 7 for preparing a 
pharmaceutical composition which is suitable for treating 
excessive or abnormal cell proliferation. 



10 



10. Process for preparing a pharmaceutical composition 
according to claim 8, characterised in that a compound 
according to at least one of claims 1 to 6 or a salt 
according to claim 7 is incorporated in one or more inert 
carriers and/or diluents by a non-chemical method . 



11. Process for preparing the compounds according to 
claims 1 to 7, characterised in that 



15 



20 



25 



a. a compound of general formula 




(ID , 



wherein 6 

X, R 2 and R 3 are defined as mentioned in claims 1 to 6, 
R 6 denotes a hydrogen atom, a protecting group for the 
nitrogen atom of the lactam group or a bond to a solid 
phase and 



30 



Z 1 denotes a halogen atom, a hydroxy, alkoxy or aralkoxy 
group, 



is reacted with an amine of general formula 



H - N 



/ 
\ 



(in) , 



R 4 
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5 



10 



15 



wherein 

R 4 and R 5 are defined as in claims 1 to 6, 

and subsequently, if necessary, any protecting group used 
for the nitrogen atom of the lactam group is cleaved or a 
compound thus obtained is cleaved from a solid phase or 



20 



25 



30 



b. in order to prepare a compound of general formula I 
which contains an aminomethyl group and where X denotes 
an oxygen atom, a compound of general formula 




(IV) , 



wherein 

R x to R 4 are defined as in claims 1 to 6 and 

R 7 has the meanings given for R 5 in claims 1 to 6, with 

the proviso that R 5 contains a cyano group, is reduced and 



35 



subsequently if desired a compound of general formula I 
thus obtained which contains an alkoxycarbonyl group is 
converted by hydrolysis into a corresponding carboxy 
compound or 
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a compound of general formula I thus obtained which 
contains an amino or alkylamino group is converted by 
alkylation or reductive alkylation into a corresponding 
alkylamino or dialkylamino compound or 

a compound of general formula I thus obtained which 
contains an amino or alkylamino group is converted by 
acylation into a corresponding acyl compound or 

a compound of general formula I thus obtained which 
contains a carboxy group is converted by esterif ication 
or amidation into a corresponding ester or aminocarbonyl 
compound or 

if necessary a protecting group used during the reactions 
to protect reactive groups is cleaved or 

subsequently if desired a compound of general formula I 
thus obtained is resolved into the stereoisomers thereof 
or 

a compound of general formula I thus obtained is 
converted into the salts thereof, particularly, for 
pharmaceutical use, into the physiologically acceptable 
salts thereof with an inorganic or organic acid or base. 
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Abstract 



The present invention relates to substituted indolinones 
of general formula 



wherein 

R 2 to R 5 and X are defined as in claim 1, the isomers 
thereof and the salts thereof, particularly the 
physiologically acceptable salts thereof which have 
valuable pharmacological properties, particularly an 
inhibitory effect on various kinases and cycline/CDK 
complexes and on the proliferation of various tumour 
cells, pharmaceutical compositions containing these 
compounds, their use and processes for preparing them. 




(I) , 



